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ADVERTISEMENT 



It would ill become me to difmifs thefe Volumes from my hands without acknow- 
ledging that, from many of the moft valuable difquiiitions which they contain, 1 can 
claim no other merit than that of having ulhered them into the world. 

Those who have read, and who underftand, the articles in the Encyclopaedia Rri- 
tannica, which were furnifiied by Proleflor Robifon of Edinburgh, can hardly need to 
be informed, that to the fame eminent philofopher 1 am indebted for the valuable ar- 
ticles Arch, Astronomy, Carpentry, Centre, Dynamics, Electricity, Impul- 
sion, Involution and Evolution of Curves, Machinery, Magnetism, Mecha- 
nics, Percussion, PiANo-.£'t>rrv, Centre of Position, Temperament in Mujic,. 
Thunder, Mukal Trumpet, Tschirnhaus, and Watchwork, in this Supplement. •* 
Of a friend and co-adjutor, whole reputation is lb well eftablilhed as Dr Robifon's, 1 
mm proud to fay, that, while 1 looked up to him, during the prog rets of this Work, as 
to my mafter in mathematical and phyfical fcience, 1 found him ever ready to fupport,. 
with all his abilities, thofe great -principles of religion, morality, and fecial order, which. 
I felt it my own duty to maintain. 

To Thomas Thomfon, M. D. of Edinburgh, a man of like principles, I am indebted 
for the beautiful articles Chemistry, Mineralooy, and Vegetable* Animal, and Dyeing 
Substances; of which it is needlefs for me to fay any thing, fince the Public feems to 
be fully fatisfied that tbey prove their author eminently qualified to teach the fcience 
of chemiftry. 

The account of the French Revolution, and of the wars which it has occafioncd, 
has been continued in this Supplement by the fame Gentlemen by whom that accounc 
was begun in the Encyclopaedia ; and, owing to the caufe affigned in the article, pro- 
bably with the fame merits and the fame deteds. 

My thanks are due to Dr William Wright for his continued kindnefs in communi- 
cating much curious botanical information : and to Mr Profeffor Play fair of the uni- 
veriity of Edinburgh, for lending his ufliltance, occasionally, in the mathematical de- 
partment ; and for writing one beuutiful article in that fcience, which is noticed as his 
in the order of the alphabet. 

In compiling this Supplement, I have made very liberal ufe of the moft refpectablc 
literary and fcientific journals, both foreign and domeftic ; of all the late accounts of 
travels and voyages of difcovery, which have obtained, or feem indeed to deferve, the 
regard of the Public ; of different and oppofite works on the French revolution, and 
what are emphatically called French principles; and even of the moft approved Dic- 
tionaries, fcientrfic and biographical. From no Dictionary, however, have 1 taken, 
without acknowledgment, any articles, except fuch as are floating everywhere on the 
furface of fcience, t.nd are the property, therefore,, of no living author. 

Atter all my labour and induftry, which, whatever be thought of my other merits. 
I am confeious have been great, no man can be more fenfible than my fell, that the 
Encyclopaedia Britannica, even with the addition of this Supplement, is ftill imperfect. 
It would continue to be fo, were another Supplement added to this by the molt learn- 
ed and laborious man on earth; for perfection (cems to be incompatible with the nature, 
of works conftrufted on fuch a plan, and embracing fuch a variety of i'ubjects. 

Nc 
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No candid reader will fuppofe that, by exprefling myfelf thus, I mean to cenfure 
the plan of the Encyclopaedia Britannica in particular ; for, to the general excellence 
of that plan I have elfeuhere borne my teftimony, which I have yet i'een no reafon to 
retrucl. Experience has indeed led me to think, that it is fufceptible of such improve- 
ments as would enable the principal Editor to carry the work nearer to perfection, even 
with lefs trouble to himfelf ; but the purchafers of the third edition and this Supple- 
ment need not regret the want of thofe improvements, for they are fuch us few would 
dil'cern, who have not paid the lame attention that 1 have done to dictionaries of arts, 
iiitnees, and literature. 

Br fore I take leave of the reader, I mull account for the omiflion of one or two 
articles (chiefly biographical) which I had given him reafon to expect in thele vo- 
lumes, it was my intention at full to introduce into the Supplement articles on 
every fubject which had been admitted into the Encyclopaedia itfelf ; and hence in the 
lirlt lupplementary volume will be found biographical (ketches of men whofe charac- 
ters, though in fome rel'pects remarkable, have very Jittle connection with fcience, 
arts, or literature. From this part of the original plan I was foon obliged to deviate. 
So many applications were made to me to infert accounts of perfons who, whatever may 
have been their private virtues, were never heard of in the republic of letters, that I 
was under the neceflity of excluding from the fecond volume the lives of all fuch 
as had not either been themfelves eminent in literature, or in lome liberal art or 
fcience, or been confpicuous as the patrons of fcience, arts, and literature, in others. 
Hence the omiflion of the life referred to from Aubigne in the firlt volume, and of 
one or two others to which references are made in the fame way. The life of Mr 
James Hay Beattie of Aberdeen, whofe originality of genius, ardent love of virtue, 
and early and cxteniive attainments in fcience and literature, raife him almofl to the 
eminence of Bakretier, of Whom we have fo pathetic an account from the pen of John- 
ion, I omitted with regret ; but I thought not myfelf authorized to publifli what his 
father had then only diftributed among a few particular friends. For the omiflion of 
the life of Soanie Jcnyns 1 can make no apology : it was the confequence of forgetful- 
nefs. 

For the errors of thefe two volumes, whether typographical or of a nature more im- 
portant, I have perhaps no occalion to folicit greater indulgence than will be volun- 
tarily extended to me by a generous public. The progrefs, however, of fcience, and 
of the revolutionary events in Europe, has been fuch. lince great part of them was 
printed, that 1 mult requeft the reader, in juflice to mylelf, to proceed directly from 
the article Galvanism to Torpedo, and from Revolution to the life of Marflial 
Suworow. 

Under the title Translation, both in the Encyclopaedia and in the Supplement, 
expreflions are made ufe of, which may lead the reader to fuppofe that Mr Frafer 
Tytler was indebted for the general laws of the art, which he ib ably illuftrates, to 
Dr Campbell's Preliminary Diflertations to his Tranflation of the Gofpels. It is but 
juflice to declare my perfect conviction, as it was that of Dr Campbell himfelf, that 
Mr Tytler and he were equally intitled to the merit of having difcovered thofe laws ; 
and that however coincident in opinion, neither of them, when compofing their feparate 
works, had the fmallefl fufpicion that the other had ever-employed his thoughts on the 
fubject. The only difference feems to have been in the mode of their difcovery : Mr 
Tytler having deduced the laws of the art by regular analytical inference from his own 
defcription of a perfect tranflation ; whereas Dr Campbell appears to have fortunately 
difcovered them without that procefs of deduction. 

SUPPLE- 
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Jncremen;,TNCREMENT, is the fmall increafc of a variable 
X quantity. Newton, in kit Trcatifc on Fluxions, 
calls thefe by the name Monunti ; and obferves, that 
they are proportional to the velocity or rate of incre^fe 
of the flowing or variable quantities in an indefinitely 
fmall time. He denotes them by fubjoining a cypher o 
to the flowing quantity whofc moment or increment it 
is ; thus, xo the moment of x. In the doflrine of In- 
crements, by Dr Brooke Taylor and Mr Emcrfon, 
they are denoted by points below the variable quanti- 
ties ; as *■ Some have alfo denoted thetn by accents 
underneath the letter, as x ; but it is now more ufual 

to exprefs them by accents over the fame letter ; as x. 

Method or INCREMENTS, a branch of Analy- 
tics, in which a calculus is founrfed on the properties of 
the fucctflivc values of variable quantities, and their 
differences or increments. 

The inventor of the method of increments was the 
learned Dr Taylor, who, in the year 1715, publifhcd 
a trcatifc upon it ; and afterwards gave fome farther 
account and explication of it in the Philof. Tranf. as 
applied to the finding of the fums of feries. And another 
ingenious and eafy treatife on the fame, was publifhcd 
by Mr Emcifon, in the year 1761. The method is 
nearly allied to Newton's Dofiriiie of Fluxions, and 
arifr» mil of it. Alto the Differential method of Mr 
Stirling, which he applies to the fummation and inter- 
polation of feriet, is of the fame natuie a* the method 
of increments, but not fo general and extenfivc. 

INDETERMINATE Problem. See Algebra, 
Part I Chap VI. EmcyL 

Diophintus was the firft writer on indeterminate 
problems, which, after the publication of his wotk in 
16 2 1 by Bachct, employed much of the time of 
the mod ccUbratrd mathematicians in Europe. Af- 
terwards fuck problems were neglected as uftlefs, 
till the public attention was again drawn to thtm by 
Eulcr aud la Grange. The example of fuch men was 
followed by Mr John Lcflie, a very eminent and fitlf. 
taught mathematician ; who, in the fecond vol. of the 
Transactions of the Royal Soetety of Edinburgh, hr.s 
publiO.cdau ingenious paper on indeterminate problems, 
rcfolving them by a new and general principle. M 1 be 
dectrire of indeterminate equations (lays Mr Lcflie) 
has been fcklom treated in a form equally iyftmiatic 
Svria. Vol. 1L Part I. 
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with the otker parts of algebra. The folutions common- mdetenru- 
ly given are devoid of uniformity, and often require a va- nut * 
ritty of affumptions. The ohjeft of this paper is to l '" 1 ' iAiun - i 
rcfolve the complicated expreffions which we obtain in ~ 
the foluiion of indeterminate problems, into fi.r.ple 
equations, and to do fo. without framing a number of 
affumptions, by help of a finglc principle, which, though 
extremely Cmplc, admits of a very "ex ten five applica- 
tion. 

** Let A X B be any compound quantity equal to 
another, C X D, and let M be any rational number ?.{- 
fumed at plc.ifurc ; it is mtntfcll thar, tiking equimul- 
tiples, A X m L> = C X m I). If, therefore, we fup- 
pofe that A = »D, it mull follow that nD = C, or 
C 

B zr — . Thus two cquat'onx of a lower dimenfion 

are obtained. If thtfc be capable of farther decompo- 
fition. we may pffumc the multiples n and />, and form 
four equations ftill more fimple. By the repeated ap- 
plication of this principle, an higher 1 qua tm, admitting 
of divifo's, will be refolvcd into thofc of the firU order, 
the number of which will be one greater than that of 
the multiple* offunvd" 

For example, rcf-ming the problem at firft given, 
vis. to rird two rational numbers, the difference of the 
fquiies of which fhall be .1 given number. Let the 
given number be the prot'uei of a and b ; then by hy. 
pothtfis, x' — jr* =. uli ; but thefc compound quantities 
admit of an ealy rcfolution, for x + y X x — y = 
a X b. If, therefore, we fuppofe at y — ww,' wc 

h 

(hall obtain x —y- ~ ; wl ere m is arbitrary, and if 

rational, x and y mutt alfo be rational. Hence the 
rcfolution of thefc two equations gives the values of * 
andy. the numbers fought, in ttrms of m ; viz. 

m*a + 6 «vj — t 
x — , and » — — — 

INDUCTION, in logic, is that procef. of the un- 
demanding by which from a mrmbcr of particular truths 
perc- ivtd by fimple apprchenfion, and diligently compa- 
red together, we infer another truth which is always 
general and fomctimcs vnivrtfal. It is perhaps necdkfs 
to obferve, that in the procefs of induction the truths 
to be compared muft be of the fame kind, or relate to 
ohjed$ having a Cmilar nature ; for the mertft tyro in 
A fu'ence 
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InJuAIm. f c i t nce know* that phyftcal truth* eannit be compared 
' " ' with moral tiuths, nor the truthi of pure mathematics 



! - generally rert-ived opinion, to doribt even whether by 
tftbt Hijit- categorical fyllogifm* any thing whatever can be proved. 
tj*f M**. To the idolaters of /vrillotlc we are perfectly aware 



tiuths, nor the truthi ot pure 

with either. 

That the method of induction is a juft logic, has 
been fufficicatly evinced elfewtiere (fee Logic, Part 
III. chap. V. and Philosophy, n° 73—78. f.neich), 
and i» now indeed generally admitted. It is even ad- 
mitted by BritiOi philof >phers tj be the only method 
of rcafoning by which any pro;;refi can be made in the 
phyfical fcicnecs ; for the laws cf Mature cm be dtfcovev 
ed only by accurate experiments, and by carefully noting 
the agreements and the differences, however minute, 
which are thus found among the phenomena apparently 
Cmilar. It is not, however, commonly faid that induc- 
tion it the method of rcafoning employed 1 by the imithe- 
nuticians j and the writer of this article long thought, 
with others, that in pure geometry the nr. fjning is 
ftriaiy fjlhgifiital. Matnre reflection, however, has 

AfHghted him to doubt, with Do&or R<id # , the trutii of the 
. V.it. Ill 

St 

that this will appear an extravagant paradox : but Bo the 
votnie* of tmth, we do not dctpair of making ft very 
evident, that for fuch doubts there is fome foundation. 

We are led i :to tnis difquitition to counteract, in fome 
.degree, what we think the pernicious tendency of the 
philifophy of Kant, which attempts have been lately 
made to introduce into this country. Of this philofo- 
phv *e (hall endeavour to. give fomcthing like a uitlin£i 
view in the proper place It is (ufiicitnt to obferve 
here, that it tells upon the hypothefrs, that M we are in 
poflcfftrm of cenain nations a priori, which are abfo- 
intely tmleptniient erf all rxptrientt, although the ofyrfti of 
rxpe rien't correfpood with them; and which are diftin- 
guirtied by necejtly and ftricl im-verfaliiyV Thefc innate 
and univerfal notions, Kant coi.fidcr* an a f t of (ate- 
vori.'t, fiom which is to be deduced all fuch knowledge 
ssi deferves the name of fcicnec ; and he talks, of courfe, 
or at leaft h's Engliih tranlrators reprefent him talking, 
with g^cat cortempt, of inductive reaf ining, and fubiti- 
tuting fyllogiftic deraonltration in its (lead. 

As his categoiics are not familiar to our readers, we 
mall, in this place, examine fyllogifms connected with 
the categories of At iHotle, which arc at lea/I more in- 
telligible than thofe of Kant, and which, being likewife 
general notions, mull, in argument, be managed in the 
fame way. Now the fundamental axiom upon which 
every categorical fyllogifm refts, is the well known pro- 
motion, which affirms, that '• whatever may be predi- 
cated of a whole genu, may be predicated of every fpe- 
tiu and of cvety wdiviekial comprehefded tinder that 
genus." This is indeed an undoubted truth ; but it 
cannot conftitute a foundation for rewfoning from the 
gtnuj to the fptc'ut or the im&viJual ; becaufe we cannot 
poffibly know what can be predicated of the genu* till 
we know what can be predicated of all the meHviJuali 
ranged under it. . Iodted it is only hy afoertaining, 
through the medium of induction, what can be prtdi- 
oatrd, and what not, of a number of individuals, that 
we come to form fuch notions as thofe of genera and 
fptttn; atid therefore, in a fyllogifm ftri&ly categorical, 
the proportions, which conftitute the prtmifa, and are 
taken for granted, are thofe alone which are capable of 
proof j whflft the cooclufion, which the logician pre- 



I N D 

to detnet nitrate, muft be evident to intuition or MM 
experience, other wife the premifes could not be known —v " 
to be true. The analyfi* of a few fyllogifms will make 
this apparent to every reader. 

Dr Wallis, who, to an intimate acquaintance with 
the Arillotclian logic, adied much mathematical and 
phyficxl knowledge, give* the following fyllogifm as a 
perfect example of this mode of rcafoiring in the firit 
figure, to which it is known that all the other figure* 
may be reduced :— 

Omm animal c!t fenfu prtditum. 
Soeratet ell animal. Krgo 
Socnmt elt fenfu prmditui. 

Here the prop o fiti o ti to he drmonftrated is, that So- 
crates is endowed with fenfo ; and the proportions af- 
lumed as felf-eviden.t truths, upon which the demonflra- 
tion is to be built, are, that «• every animal is endowed 
with fenfe;" and that - Socrates is an animal " Hut 
how comes the denvnrtrator to know that '• every ani- 
mal is endowed with fenfe ?" To this queft ion we ate 
not a* are of any anfwer which can be given, except 
this, that mankind have agreed to call every being, 
which they perceive to be endowed with ki.fe, an ani- 
mal. Let this then, be fuppolcd the true anfwer : lb* 
next qucftiott to be ptst to the dcmonltrator u>. How h* 
comes to know that Socrate: is 111 animal* If we have 
•nfweted the former qsn-4ion properly, or, in other 
wotd>, if it be rflciitial to this genus of being* lobe 
endowed with fci:fe, it is obvioin [liui he can know that 
Socrates is an animal only br pcrccivm? him to be en- ' 
tlotveA -with fenfe ; and fherrRire, in this fyllogifm, the 
propofition to be proved is the very nrtl of the tlrree of 
which the truth is perceive) ; and it is perceived intui- 
tively, and not inferred from otlrers by a procef* of re*, 
foiling. 

1'nmign there are ten categories x-\\ five r>p-d : - 
caWes, there are- but two kinds of categorical propoli- 
tions, V12 Thoie in which tire property or accident is 
predicated of the fubftance to which it belongs, arid 
rt»fe in wliteh the genut is predicated of the ffeeus ot 
mi/rviJual. Of the former kind is tlie proportion pre- 
tended to be proved by the lyllogifm which we hav« 
confidered; of the latter, is thfct Which M proved by the 
following : 

Qiiirquid fenfu praeditum, eft animal. 
Socrates eft fenfu praxhtus. Eigo 
Socrates eft animal. 

That this is a categorical fyllogifm, legitimate in 
and furore, will be denied by no man <vho is :>ot 



fignre, 

an abfohite ftranger to the very firft ptinciples of the> 
Ariilotdian logic; but it requires litde attention indeed 
to perceive that it proves nothing. The impofition of 
names is a thing fo perfectly arbitrary, that the being, 
or clafs of beings, which in Latin and Euglilk ie called 
animal, is with equal propriety in Greek called and; 
in Hebrew *M. To a native of Gieeee, therefore, and 
fo au ancient Hebrew, the major pmpofition cf fhi» 
fyllogifm would have been wholly unintelligible ; but 
had either of thofe perfons been told by a man of known 
veracity, and acquainted with the Latin tongue, that 
every thing endowed with fenfe was, by the Romans, 
called animal, he would then have underftood the pro- 
pofition, admitted its truth without hefiution, and have. 

henceforth 



Digitized by Google 



1 U V [ 

ta'JoAiMi. Iienetforth known that Socrates and W<A*i and every 
v— ' thing fife which he perceived to be endowed wiUi feufc, 
would iit Home be called animal. This knowledge, 
howevtr, would not have relied upon demonftrative rn- 
foning of try kind, but upon the credibility of his in- 
former, and the intuitive evidence of hi» own fuifes. 

it wili perhaps be bid, that the two fyllogifms which 
we hake examined arc improper examples, becaufc the 
truth to be proved by the former is felf evident, wlnltl 
that which is meant to be cilabliihed by the Utter is 
merely verbal, and therefore arbitrary. But the follow-- 
ing it liable to neither of thefe objeAions : 

sill animali are mortal. 
Alan is d/i animii! ; therefore 
Man is morlttl. 

Here it would be proper to alk the demon fl rat or, up- 
on what grounds he fo coniidcnily pronounces all ani- 
mals to be mortal : The propofition is fo far from ex- 
preffing a felf evident truth, that, previous to the en- 
hance of fin and death into the world, the 61 II man 
had furely no conception of mortality. He acquired 
the notion, however, by txperienct, when he faw the 
animals die in fucccllion around him ; suul wheo he ob- 
itrved th.t no animal with which he was acquainted, 
not even his own fon, efcaped death, he would conclude 
that all ?.nimals, without exception, are mortal. This 
couclulion, however, could uot be built upon fyllogiftic 
rcafoniug, nor yet upon intuition, but partly upon ex- 
perience and partly on analogy. As f« as his expe- 
rience went, the proof, by induction, of the mortality 
of all animals -was complete ; but there are many ani- 
mals in the ocean, and pethaps on the earth, which be 
never law, and of whnfe mortality therefore he could 
•iBrm nothing but from analogy, i. t. from concluding, 
as the conilitution of the human mind compels us to 
conclude, that Natuic is uniform throughout the uni- 
vtrfe, and that limilar caufes, whether kuowu or un- 
known, will, in limilar cucumllance*, produce, at all 
times, fimiUr effccl*. It is to be obferved of this fyllo- 
gifm, as of the lirft which we have confidercd, that the 
proportion, which it pretends to demonftrate, is one of 
thole truiha known by experience, from which, by the 
pioctui of induction, we infer the major of the premifes 
to be tine; and that therefore the lealoning, if rcaloning 
it can be called, tuns in acitclc. 

Yet by a concatenation of fyllogifms have logicians 
pretended that e long fcrics of important truths may 
be difcovcred and demonftratcd t and even Wallis him- 
felf feems to think, that this js the inftrumcnt by which 
the mathematician* have deduced. t.».m a few pullulates, 
accurate definitions, and undeniable axioms, all the truths 
of their detnonllrative fcience. Let us try the truth 
of this opinion by analyfing fome of Euclid's demon- 
it rations. 

In the fliort article FjUNCtrXt {En-ycl.), it has been 
fhewn, tliat all our frfi truths are funicular, and that it 
is by appKing to them the rules of induction that we 
form general truths or axioms— even the axioms of pure 
geometry. As this fcience treats not uf real external 
things, but merely of uitat or ton ./.;..»./, the creatures 
of our minds, it is obvious, that its definitions may be 
perfectly accurate, the induction by which its axiom* 
arc formed complete, and therefore the axiom* them- 
fdves tmiver/al proportion.. The ufe of thefe axiom* 
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is merely to (hortcn the different proccdc* of geometri- 
cal rcaloning, and not, as has fome times been ahfurdly 
fuppofed, lo be mude the parcntt or tsitfrt of parti- 
cular truths. No truth, wl.ul.tr general or particular, 
can, in any fcofe of the word, be the caufe of another 
truth. If it were not true that ait individual figures, 
of whatever form, comprchendiog a portion of lpace 
equal to a portion comprehended by any other indivi- 
dual figure, whether of the fame form with fame of 
them, or of a form different fiom them all, are equal to 
oue another, it would not be tine that " things in ge- 
neral, which are equal to the fame thing, or that mag- 
nitudes which coincide, or exactly fill the fame fpace," 
are refpeilivcly equal to oue another: and therefore the 
firft and eight of Euclid's axioms would be falfe. So 
far are thefe axioms, or general truth.%, from being the 
parents of particular truths, that, as conceived by us, they 
may, with greater propriety, be termed their ojfipnng. 
1 hey arc indeed nothiug more than general expreiliuns, 
corrpicheadiug all particular ituiiu of the fame kind. 
When a matbcmaticil propofition therefore is enounced, 
if the terms, of which it is compofrd, or the figures of 
which a certain relation is predicated, can be brought toge- 
ther and immediately compared, no demon!! ration is ne- 
ctflary to point out its truth or falfehood. It is indeed in- 
tuitively perceived to be either comprehended under, or 
coutraqr to fome known axium of the fcienc'j but it has 
the evidence of truth or falfehood in ui.-it. and not in 
itnfcquttut of that axiom. When the figures or fymboU 
cannot be immediately compared tog-ther, it is then, 
and only then, that rccourfc is had to t'emonftration ; 
which proceeds, not in a feries of fyllogifm*, but by a 
procefs of ideal menfuration -or induction. A figure or 
fymbol is conceived, which may be compared witti each 
uf the principal figures or fymbol*, or, if that cannot 
be, with one of them, and then another, which may re 
compared with it, till through a feries of well known 
intermediate relations, a couiparifon is made between 
the terms of the original propofition, of which the truth 
or falfehood is then perceived. 

Thus in the 47th propofition of the firfl book of 
Euclid's Elements, the author propofes to demonltrate 
the equality between the fquare of the hypothenufe uf 
a right angled triangle, and the fum of the fquares de- 
feribed on the other two fides ; but he doe* not proceed 
in the way of categorical fyilogiLms, by railing his de- 
monllration on fome univcrfal truth relating to the ge- 
rnu of fquarti. On the contrary, he proceeds to mra- 
furt the three fquares of which he has affirmed a certain 
relation ; but a* they cannot be immediately compared 
together, he d.iects the Urged of them to be divided 
into two parallelogram«,accof ding to a rule which he had 
formerly afcertained to be jull { and as thefe pai audio- 
grams can, a* little a* the fquare of which they are the 
conftiluent parts, be compared with the fquares of the 
other two fides of the triangle, he think* of fome inter- 
mediate figure which may be applied a* a common mea- 
fure to the fquares and the parallelograms. According, 
ly, having before found that a parallelogram, or fquare, 
ia exactly double of a triangle (landing on the fame bifc 
and between the fame parallel* with it, he conftruui 
triangle* upon the fume bafe, and between the fame pa- 
rallcl* with his parallelograms, and the fquares of the 
fides containirg the tight angle of the original triangle; 
and finding, by a procrls formerly fhewn to be ju#, 
A i that 



uigiiiz 



Q Dy vjUt. 



I N D [4 

Inductor, that the triangles, on the baf< 1 of the parallelograms arc 

Jrec'fely equal to the triangles on the bad* of the 
juarcs, he perceives at once that the two parallelo- 
gram*, of which the largcft fquare ii coinpoftd, mu!t 
be equal to the fum of the t*o leffcr fquares ; and the 
truth of the piopofirinn is r^monftrattd. 

In the co'iife of this demonftration, there r» not fo 
much as one truth inferred from another by ffHogifn, 
but all are pcicivcf in lucccfiion bv a fiiieit of timplr 
ipprehenfions. Euclid, inrlrcd, a - r<r rinding 'he triangle 
ConflrucAed on the hafe of one Of <ht f irallclognims to 
be equal to the triable emitroAcd n tht bafe of one 
cf the fqmrcs, introduces an axiom, and fay?, but 
the doubles of equals are equal to one another ; there- 
fore the parallel, gram is eepial to the fqt.arc " But 
if from this n'.<i<e of exjirtffion any man conceive the 
axiom or univrrlil trit'h to be the caufe of the ttuth 
more pcr-.it-ular. or fupiwifc that the litter CPbH not 
be apptchended without a prr/iout krowltdge of the for- 
mer, he is a fttartger to the nature of evidence, ?.nd to 
the procefs of generalization, by which axjom* are form- 
ed. 

If we examine the problem* cf this ancient geome- 
trician, we lhall find that the truth of tbrm i» p-ovrd 
by the very fame mean* wheh he m»kts Hie of to 
point ot.t the truth of his theorems. Thus, the fi ft 

C'oblem of his immortal wo-k is, " to de-fen ibe an cqni 
teral trisrglc on a given finite ftmight line and not 
finly is this to be done, but the nie liod by which it it 
done muft be furh an can be fhtwn to be inenntrovcrti 
bly juft. I he I des of a trisrgie, however, cannot be ap- 
plied to er-.ch other fit as to he immediately compared ; 
for they are conceived to be immoveable nroag liiem- 
fclvtB. A common meafuie, therefore, or fomcthing 
equivalent loacoirmon rr.r&fure, mult be fount!, by 
which the tri?nglc n-av he cuiiltiueled, and the equa- 
lity of its three fides ifterwards evinced ; and this equi- 
valent Kucl'd finds in the circle. 

Hy contemplating the prope-lies of the circle, it was 
eafy to perceive that all Us rotlii muft be equal Id one 
another. He therefore directs two circles to be dc- 
feribed from the opp- lite extrerr-iiie* of the given fi- 
nite itra'ght lire, fo s» that it may be the radiu* of 
each of them ; and from the point in which the circle* 
interfift one another, he orders line* to be drawn to 
the extreme points «f the given line, affirming that 
thift three line* conftitute an equilateral triangle. To 
convince his reader of the truth of this affirmation, he 
has only to out him in mind, that from the properties 
of t l e circle, the lines which he ha« drawn mult be 
each eqral to the given lint, and of courfe all the three 
equal to one another ; aud this mutual equality is per 
ceivrd by timplc apprchcnfion, and not inferred by lyl- 
logiftic reafenirg. Euclid, indeed, by introducing in- 
to the ddnonfl ration his firft axiom, givch to it the 
form of a fylhgifm: hut tha, fyllogifm provts nothing ; 
for if the equality of the three fidis of the triangle were 
not intuitively peiceived in their petition arc! the pro- 
perties of the circle, the fitft axiom would itlelf be a 
fallYhood. ho true it is that categorical fyllngifrrts 
have r.o place in gcorrctrieil rcafomng ; which is a* 
flnftly experimental and inductive an the leaioniug em- 
ployed in the variety branches of phytic*. 

But if thi* be fo, how come the truth* of pure geo- 
■jelry to be neceflary, fo that the contrary of any oo« 
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of them is clerarly perceived to be impofitble j whtl!l In 
phyfical truths are all contingent, fo tint there i» cot 
one of them of which the direct contrary miy not 
eafily be conceived t 

That there is r.ot ore phyfical t-urh. of which the 
contrary may not be conceived, is not perhaps fo cer- 
tain as his generally been imag ned ; but admitting the 
hii to be a* it has commonly been itate-d, the appa- 
rent difference between this clafs of truths and thofe of 
pu'e geometry, may be canty accounted for, without 
fipjiou-g that the former reils upon a kind of evi- 
dence totals) different from that which fupport* the fa- 
brie of the litter 

The objrtftf of pure geometry, as we have already ob- 
feved, are the creature* of our own minds, which con- 
tain 111 thrm nothing concealed from our view. A» 
the mathematician tiea:» them merely as mcafurablc 
qilMitttieti he trnowt t with tht utmott prtcifion, upon 
wh.ir particular p-optrtiti. the relation affirmed to fub- 
frtl between any two or m.ne ot them mull abfolutcly 
dipet d ; a: d lie cannot poflihly enteitain a doubt but 
ft will be fi-u-id to have phce among all quantities 
having the ftme progenies, becaufc it depend^ upon 
them, and upon them alone. His proccCi of induction, 
therefore, by a fcries of iileil meafuicmentt, i* alway* 
complete, and rxhaufts tht fuhjett j but in phyfical en- 
qtiiries the cafe is widely different. The fi;' jvct« which 
employ the phy fical enquirer ate not Ins own i. J cas, and 
their variou* relation*, but the properties, powers, and 
ttlations of the bo. ie* v.hich compofe the univerfe ; 
and of thofe bodies he know* neither the fubfiancc, in- 
ternal ftriicture, nor aM the qualities : fo that he can 
very fcldom difemer with certainty upon what parti- 
cular property or propertie* the phenetmena of the cor- 
poreal world, or the relations which fubiirt among dif- 
ferent bodies, depend. He expefts, indeed, with Confi- 
dence, not inferior to that with which he admit* a mathe- 
matical demonftntion, that any corporeal phenomenon, 
which he has eihfcrved in certain circumUances, will be 
always obferved in circumtlances exactly fimilsr ; but 
the mi-fortune is, that he can very feldom be alccrtain- 
ed ot thi* fimibrity. He doe» neit know any one piece 
of matter at it it in iifeif ' ; he cannot leparate its various 
properties ; and of couifc cannot attribute to any one 
property the effect* or apparent effects which proceed 
txclufively frcm it. Indeed, the properties of bodies 
are fo cloftly interwoven, that by human mean* they 
cannot be completely feparaicd ; and hence the rr.oft 
cautious inveiltgiitor it apt to attribute to fome one or 
two properties, an event which in reflity refultt per- 
haps from many. (Sec Philosophy and Physics, 
Eniycl.) 1*hi» the geometrician never doe*. He 
know* perfectly that the relation of equality which 
lublift* between the three angles of a plain triangle 
and two right angle*, expends not upon the file cf the 
triangle*, the matter of which they are conceived to he 
made, the particular place which they occupy in the 
univerfe, or upon any one rircumftancc whatever be- 
tide* their triangularity, and the angle* of their corro- 
let* being charily right angle* ; and it is upon this 
power of discrimination which we have in the concep- 
tion* of pun gtometry, and havt not in the objett* of 
phytic*, that the truth* of the one frience an- percei- 
ved to be neccfiary, while thofe of the other appear to be 
contingent ; though the rtode of dtmonilraUon is the 
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trivia, ftme in both, or »t leaft equally removed fiom cate- 
gorical fyllogifms- 

INERTIA. See Dynamics and Impulsion in 

INFLAMMATION has been fuflicicntly explain- 
ed in the F.^ycl^sdta, and in the article Chemistry 
in this Svpphm.'nl i bui it cannot be improper, in this 
place, to give r,n account of f >me remarkable 

SftbtiSunratu Isn ' AMM.trics't, which, as different 6ib- 
flanrct, are liable to them, h»ve hern, and may again 
be, the caufc of many and giout misfortunes- 

'J'he fp»!ita'icous inflammation of ellcr.tial o Is, and 
that of fome fat oils, when mixed with nitrons acid, 
art well known to philofoplicrs ; fo alio is that of pow- 
dercri charcoal with the fame acid (lately discovered by 
M PronK). an-' thofe of phofphorus, of pyrophoru , 
an>l of fulminati- g gold, l'hefe fiibtlanrcs are general- 
ly to be found only in the laboratories of chemilU, who 
are perfectly well itequainlcd with the precautions which 
it is nrceHary to takr to prevent the unhappy accidents 
which may be ocean oncd by them. 

The burning nf a ftorr houic of faik which happen- 
ed at Brcft in the year 17 .7, was caufed by the Ipon- 
lamou, inflammation of iome oiled cl thi,, which, after 
h'.ving been painted on ore f:de and dried in the fun, 
were Howe 1 a*ay while yet warm ; as was (hewn by 
(ubfiqurnt experiments *« 

Vegetables boiled in oil or fit, and left to them- 
felves, nfter having been orcfltd, inflame in the open 
air. T'->4 iiiflimmntion always takes place when the 
vrgetabl. 1 retain a certain degree of humidity ; if they 
are titil thoroughly dried, they are reductd to alncs, 
without the apueannce of flame. We owe the obfer- 
y^Tjtion of theft ficls to MM. Saladin and Carcttef. 
, The heap* of linm r.-g* which are thrown together 
in 1.. per manuf iftories, the preparation of which it 
hslleued by mean* of fermentation, often take fire, if 
not ruefully attended to. 

The fpoi.wncou* inflammation of hay haa been known 
for ma ty centuries ; by its means houfes, barns, &c. 
have been often reduced to elhea. When the hay it 
laid up dvroo, the inflammation often happens ; for the 
fermentation is then ve*y git at. This accident very 
feldom occun to the (irtt hay (according to the obfer- 
v-i of M. de Boniare) but is much mure common to 
the fecund ; and if, through inattention, a piece of iron 
fhould be left in a ftalk of hay in fermentation, the in. 
nomination of that ftalk is almoit a certain confequence. 
Corn heaped up has alio fomctimes produced intiamma- 
tions of tins nature. Vanieri, in hia Prtdtum Kujiieum, 
fays, 

<*:i* vero (gratKina) nomtvm fath infolala ret: 
Imprut!au, fuluii p.iriunt iiutnJia Jfammie. 

Pong alfo, under certain cii 
tancoufly. 

In a paper, puMifhed in the Jitjkrtary of /irtt and 
Afanufaflurrs, by the Rev. William Tooke, I". R. S. 
flee we have the following remarkable inftanccs of fpon- 
tancnua inflammation. *' A ptifon of the name of 
Riide, an apothecary at Bautzen, hid pieparcd a py- 
rophonis from rye bran and alum. Not long after he 
had made the discovery, there broke out, in the next 
village of Natid tz, a great fiic, which did much m.f 
;, and was faid to have been occaiioocd by ibe 
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(lancer, inflames fpon- 



ing of a Tick cow in the cowbo ife. Mr Riide knew, li flar 
that the countrymen were ufed to lay an application of 
pardird rye bran to their cattle for curing the thick 
neck : he knew slfo, that alum and rye bran, by a pro. 
per procefi, yielfcd a p> rophoriii ; led now he withed 
to tiy whether pirched iy L bran aljne would have the 
fame effect. Accordingly, he roattctl :< quantity of rye- 
bia:i by the hie, till it had acquired th; colour of roaft- 
ed coflee. This roolUd bran Ire wrapped up in a linen 
cloth; in the fpacc ot a few mimr.es there arofc a ftiong 
fmoke through the cloth, accompanied by a fmell of 
burring. Not long afterwards the rug grew as black 
as tinder, and the bran, now become hot, fell through 
it on the ground in little balU. Mr KiiJc repeated 
the experiment at various times, and always with the 
fame tef It Who nou- will any longer loubt, that the 
frequency of r-res in cow. houfes, which in thole parts 
are mollly wooden buitdmga, miy not be occafioncd by 
this common practice, of binding mailed bran about 
the necks of the cattle? The (ire, after confuting 
the cattle and the uSed, communicates ufvlf to the ad- 
joining buildings i K reat damage enfues ; and the ig- 
norant look for the caufc in wilful and malicious firing, 
conleqiun.ly in a capital crime." 

ike fame author informs ut, that in the fpring of 
the year 178 . a fire was difcovered on board a Ruffian 
frigate lying in the 'oad of Croulladt j which, if it liad 
not been timely extinguiihed, would have endangered 
the whole fleet. After the fevtrelt Icrutiny, no caufc 
of the tire was to be found ; and the matter was forced 
to remain without explanation, but with itroug fuimife* 
of fome wicked incendiary being at the bottom of it. 
In the month of Augutt, in the lame year, a fire broke 
out at the htmp-m*gazme at tit Kterfbuigh, by which 1 
fc>eral hundred thoufind poods i of hemp and flax were j \ jyy,^ 
confiimed. The walls of the magazine arc of brick, cmfia- of 
the floors of ftotie, and the rafters and covering of iron }-i c ptjsrfl 
it Hands aloae on an ifland in the Neva, on which, as?" 1 '.-^ 1 3 * 
well as on board the (hips lying in the Neva, no lire is "* 
permitted. In St Petetlbmgh, in the fame year, a lire 
was difcovered in the vaulted (hop of a furrier- In 
thrfc Ihops, which are all vaults, neither fiic nor candle 
it allowed, and the doors of thtm arc all of nun. At 
length the probable caufc was found to be, that the 
fuiricr, the evening before the hie, had got a roll of 
new cere-cloth (much in ufc here for covering tables, 
counters, &c. being calily wiped and kept clean) and 
had left it in his vault, where it was fouud almoit con- 
fumed. - 

In the night between the loth and 2 1 ft of April 
17S1, a fire wa? feen on board the f-igate MarU, which 
lay at anchor, with feveial other lhi;j«, in the ruad off 
the ifland of Cronftadl , the fire was, however, foon ex- 
tingnifhed ; aud, by the fevereft examination, Little or 
nothing could be extorted corcetning the manner in 
which it hao artfen. The garnion wj« threatened with 
a fcrutiny that fhould colt them dear ; and while they 
were in this cruel ttale of fntpvnce, an order came from 
the fovere gn, which quieted their minds, and gave nfc 
to fome veiy fatitfadiory expetirreuts. 

It hiviiik; been found, upon juridical examination, as 
well :•.» private inquiry, that tu the Clip's cibin, when 
the fmokc appealed, there lay a bundle uf matting, 
containing Kuflian lamp black prepared from s r foot, 
moilicncd with hemp oU vaiauh, which was perceived 
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toaWau to hare fparks of fire in it at the time of the extinction, 
the Ruffian admiralty gave urdeis to make varir.iw ex- 
pcrimentt, in order to lrc whether a mixture of hemp- 
uil vainifh and the forememtioned Ruffian black, folded 
up in a mat and bound together, would kindle of itiUf. 

They (hook 40 pounds of fir-wood loot into a tub, 
«uid poured about 35 poundt of hemp oil varnifh upon 
il ; this they let (land for an hour, after which they 
poured cfl" the oil. The remaining mixture they now 
wrapped up in. a mat, an. 1 , the bundle wa* Wid clofe to 
the cabin, where the midfhipmen had their birth. To 
avoid all fufpiciou of treachery, two officers fealcd both 
the mat and the door with their own feols, and flat ion - 
cd a watch ot four ica officer*, to take notice of all 
that parted the whole night through ; and as foun m 
liny fmokc mould appear, immediately to give ' 
tion to the commandant of the port. 
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e that of boiling oil. Some parti of it became I 
, and {learned much ; Urn tteam wai watery, and 
by no meant inflammable. Eighteen hour* after the 
mixture wa» wrapped up, one place became brown, e- 
mittcd fmokc, and directly afterward* glowing fire ap- 
peared. The fame thing happened in a Iccottd and a 
thj'rj place, though other [4ace» were fearccly warm. 
The I'ue crept (lowly around, and gave a thick, grey, 
il inking fmokc. Mr Georgi took the bundle out of 
the chetl, and laid it on a tlo.-e pavement ; when, on 
being expofed to the free air, there arofc a flow burn- 
ing name, a fpan high, with a Arong body of fmokc. 
Nut long afterward* there appeared, here and theie. 
fcveral ciiaps or ciefu, as from a little volcano, the va« 
Dour iiTuing from which burlt into flame. On his break- 
ing the lump, it burlt into a very violent flame, full 
thice feet high, which foon grew lefs, and then wen: 
The experiment was made the 26th of April, about out. 1 he fmoking and glowing lire la fled for the fpaoe 

of f:x hours ; and afterwards the remainder continued 
to glow without iuiuke for two houm longer. The 
gTcy earthy afhts, when cold, weighed five ounce* and 
a half. 

In another experiment, perfectly ftmilar to the fdre- 
going, as far a* relates to the compofition and quanti- 
ties the cnkindlir.g did not enfue tOl 41 hnuts after the 
impregnation : the beat kept increasing fur three hours, 
ar.d then the acccnlion followed. It is worthy of re- 
mark, that thefe experiments luccecdcd better on bright 
daya than on inch aa were rainy ; and the acccnlion tame 
on more rapidly. 

In another experiment, three pounds of Ruffian fir- 
black were flowly impregnated with three pounds of 




1 1 o'clock A. M. in prefence of all the officers named 
in the commiflion. Early on the following day, about 
fix o'clock A. M- a fmoke appeared, of whi^h the chief 
commandant was immediately informed by an officer : 
be came with all jtoflible fpeed, and through a fmall 
hole in the door faw the mat fmoking. Without o 
iig the door, he difpatched a mefTeuger to the 
of the commhTion ;' but aa the fmoke Ixrcamc flronger, 
and fire began to appear, the chief commandant found 
it nccrflary, w ithout waking for the members of the 
commiflion, to break the feals and open the door. No 
(ooner was the air thus admitted, than the mat began 
to burn with greater force, and prcfently it burft into 
a flame. 

The Ruffian admiralty, being bow fully convinced rawhemp-oil; and tbtaccenOon etifued alter nine hours, 
of the felf-enkindliiyg property of this compofition, 
tranfmitted their experiment to the Imperial Academy 
r.f Sciences ; who appointed Mr Georgi, a very learned 
end able adjunct ot the academy, to make farther experi- 
ments ou the subject. Previous to the relation of thefe 
experiments, k is oeoeffary to obferve, that the Ruffian 

fir black is three or four times more heavy, thick, and hours, during which the heat was one while itronger, 
un&oous, than that kind of painters black which the and then weaker, and at length quite ceafed. 



Three quarters of a pound of German rjbm 
wly impregnated with a pound and a half of hemp- 
oil varnifh. The mixture remained 70 hours before it 
became hot aiid recking % it then gradually became hot- 
ter, and emitted a ftiong exhalation ; the effluvia wcic 
moitt, and not inflammable. The reaction lifted 56 



Germans cnll litnmhm. The former h gathered at 
Ochta, near St I'ettHburgh, at Mofco, at Archangel, 
and other placet, in little wooden huts, from refinous 
fir-wood, and the unctuous bark of birch, by means of 
an apparatus uncommonly Ample, conlifting of pots 
without bottom-, fct chic upon the other 1 and is fold 
very cheap. The famous fine German ilrn-rabm is cal- 
led in Ruffia Hu&uutt Had. In what follows, when 
raw oil is fpoken of, it is to be undcritood of linfeed- 
oil or hemp oil ; but moft commonly the latter. The 
varnifh is made of five pounds of hemp oil boiled with 
two ounces and a half of minium. For wrapping up 
the compofition, Mr Georgi made ufe of roarfe hemp- 
linen, and always finglc, never double. The impregna- 
tions and commixtures were made in a large wooden 
bowl, in which they flood open till they were wrapped 
up in linen. 

Three pounds of Ruffian fir black yere flowly im- 
pregnated with five pounds of hemp-oil varnifh : and 
when the mixture had flood open five hours, it was 
bound up in linrn. Ly this procef* it became clotted ; 
but fomc of the black remained dry. When the bundle 
had lain fixteen hours in a chell, it was obferved to 



Stove or chimney foot, moilly formed from birch- 
wood fmoke, was mingled • ith the above-mentioned 
fubflances and tied up ; the compound remained cold 
and quiet. 

Ruffian fir-black, mixed with equal parts of oil of tur- 
pentine, and bound up, exhibited not the lea'.l reaction 
or warmth. 

Birch oil, mixed with equal parts of Ruffian fir- 
black, and bound up, began to grow warm and to emit 
a volatile fmell ; but the warmth foon went off again. 

From the experiments of the admiralty and of Mr 
Georgi, we learn, not enly the decitivc certainty of the 
felf-acccnfiem of loot and oil, wlien the two fubflances 
arc mixed under certain circusnttanevs, but alfo the fol- 
lowing particulars : 

Of the various kinds of foot, or lamp black, the ex- 
periments luccecdcd more frequently and furelv with 
the coarfer, more uu&uous, and heavier, like Ruffian 
painters black, than with fine light German rahm, or 
with coarfe chimney-foot. In regard to oils, only thole 
experiments fuccerded which were made with drying oils, 
either taw er boiled The pioportions of the foots to 
the o:l were, in the fuccefsf ul experiments, very vari- 



<mit a very oauftous, and rather putrid, fmell, not quite ous } the mature kindled with a tenth, a fifth, a third. 
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WUtwj- with an equal, and likewife with a double, proportion neoully. U. Ddhamel has defcribed two ti 

,IU0 of oil. In general, however, much more depends m of thi* nature, which happened in the magazines of 
L ' the mode of mixture, and^ the manipolation, and, ra Brefl, in the year; 1741 and 1757. Cuttirg* of iron, 
Mr Georgi often ohferved, on the weather 5 for in which had been left in water, 
moirt weather the bundles, after becoming watm, would exfwftd to the open air, ga»c f;.<a 
frequently grow cold again. 

The iuftancc* of fpontaneou* inflammation hitherto 
mentioned have been only of vegetable fubftanccs ; but 
nplei of the fame thing in the animal king- 
Piece* of woollen cloth, which had not been 



and were afterward*, 
ks, and let tire to the 
neighbouring bodies. For this obtcrvation we arc ob- 
liged to M. de Charpentier. 

The caufc* of thefe phenomena the ehemift will aflign ; 
but they arc here recorded an a warning to tradefmen 
and other*. It is evident, from the facts which have 
feourcd, took fire in a warehoufe. The fame thing hap- been related, that fpontaneou* inflammations being very 
pened to fome heans of woollen yarn ; and fbme piece* frequent, an 4 their caufe* very various, too much at- 
of cloth took fire in the road, as they were going to the tention a id vigilance cannot be ufed to prevent their 
fuller. Thefe in flam mat! inns always take place where dreadful elrVds. And cotifcouentry it ia impeffibk to> 
the matters heaped up p refer ve a certain degree of hu- be too careftd in watching over public magazines and 
midity, which is ncecAary to excite a fermentation ; the ftorehoufes, particularly thofe belonging to the ord- 
heat refuhirg from which, by drying the oil, leads them nance, or thofe in which are kept hemp, cordage, lamp- 
iftfenfibly to a ftate of ignition ; and fire quality of the bhek, pitch, tar, oiled cloths, &c. which fVrbfrancea 
oil, being more or bfs defeecative, eery much contri- ouglit never to be left heaped up, particularly if they/ 
bete* thereto. have any moiRote in them. In order to prevent try a*. 

The wocllen fluff prepared at Seveimcs, which bears' cident from them, it wrra'.d be proper to examine then 
the name of Emperor's Huff, htj kindled of it fclf, and often, to take notice if any heat a to be obferved in 
Nor - 1 to a coal. It h not unufual for thi* to happen them, and, in that cafe, to apply a remedy immediately, 
to woollen fluff*, when in hot fumme.fl they are laid itt Thtfe examination* fhould be trade by day, ft hot be- 
at heap in a room but little aired. ing advifable t6 carry a light into the magazines; for 
In June 1781, the fame thing happened at a wool- when the fermentation i* iufSctemly advanced, the va- 
combei'* in a manufacturing town in Germany, where poor* which are disengage* by it are ia an mnintta- 
si heap of wool combings, piled up in a clofe warehoufc ble ftate, and the approach- of a light might, by their 
frldom awed, took fire of iift'If. This wool hz-i beerr means, ftt fire to the f ibftancv* whence they proceed, 
by little and little brought into the warehoufe ; And, Ignorance or the fore mentioned circomflanect, and a 
for want of room, piled up very high, and trodden culpable negligence of thofe precautions which ought 
down, that more might be added to it. That thi* to be taken, have often cauftd more mtsfixrtune* and 
combed wool, to w hich, as i* well known, rape-oil loft than the molt contriving malic* s it is therefore of 
mixed with butter is ufed in the combing, burnt of it- great importance that thefe f»as fhould be univerfally 
felf, was fworn by feveral witnefTes. One of them *£• known,' that public utility may reap from them every 
firmed that, ten years before* a fimilar fire happened pofEblc advantage. 



Inflamma- 
tion 

II 



among the flock* of wool at a clothier's, who had pot 
them tnto a cafk, where they were rammed hard, for their 
eaCer conveyance. Thi* wool burnt from within out- 
wards, and became quite a coal ; it waa very certain 
that neither fire nor light had been ufed at the packing, 



Sympathetic INK n an old invention, 
r methods by which Ovid teaches young women to 

y write to their lover*, 



ii, 



INFORMED Stars, or Into***** Sts-li,*, 
fuch flart as have not been reduced into any cortl 
tion ; othcrwife called .Sporades. — There was a 
number of thi* kind left by the ancient artronomcr* j 
but Hevelius, and fome other* of the moderns, have 
corfequently the above fire* arofe from fimilar caufes. provideu for the greater pari of thcjn, by making new 
In like manner, very credible cloth-worker* have certi- codlellations. 
Ikd, that, after they have bought wool that was be- 
come wet, and packed it clofe in their warehoufe, thi* 
wool ha* burnt of itfelf ; and very fciiou* confequences 
might have followed, if it had not been discovered in 
time. 

Nay, there are inftance*, though they be but rare, 
est human bodie* being confumed by fpontaneou* in- 
flammation. In the Philofophical Ttanfactions, and in 
the Memoir* of the Academies of Pari* and Copenha- 
gen, it i* related that an Italian lady (the Countef* 
Cornelia Band!) waa entirely reduced to afhes. except 
ber leg*; that an Englifh woman, called Grace Pitt, 
*ra* almoft entirely confumed by a fpontaneou* inflam- 
mation of her vifcera : and, laftfy, that a prieft of Ber- 
1 in the fame manner. Thefe fpon 



deceive their guardians, when t 

he mentions that t.f writing with new milk, and cf ma- 
kirg the writing legible by coal duft or foot. 

Tata quoque rj], fj'Jtlqtie osulat, t lade rtcnti 
Littra : eattonjg fmtvtrc taii^e, Itgt*. 

It is obvious, that any other colouifcf* and glutinous' 
juice, which will hold faff the black powder ftrewed 
over it, will anfwrr the purpofc as well as milk ; and 
thetefore Pliny recommend* the milky juice of certain 
plant* to be ufed. 

There are feveral metallic folution* perfeftly colour, 
lefs, or, at leaft, without any flrong tint, which being 



inflammations have been attributed to the abufe wrote with, the letters will not appear until the paper 

be wafhed over with another colourltCs folution, or ex- 
pofed to the vapour of it ; but among all thi fe there ia 
none which excite* more aftonifhment, or from which 
natutalift* can draw more conclufions, than that which 
confift* of a folution of lead in vegetable acid, and whic 
by the vapour of arfenical liver of fulp' 



of fpitituous liquot* ; but though the victim* of intem- 
perance ire indeed very numcrou*, thefe certainly do 
not bclorg to that number. 

The mineral kingdom alfo often affords inftances of 
fpontaneou J inflammaton Pyrites heaped up, if wet- 
ted and expofed to the air, take fire. Pitcoal alfo, laid 

es Ipoau- black, ctch «t a 



fulphur 
Thai* 



inx, which 
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may \ie ufed by conjuror*, provet the fuhtlety of va- 
pour, and the porofity of bodies ; as the change or co- 
louring takes place r'vcn when the writing is placed on 
the other fide of a thin wall. 

We knew btfore, that a folution of lead, treated in 
this manner, won't! anfwer the purpofe of a fymptthctic 
ink (fee thit artHc Fncycl ) ; but we d'd not know, 
nor do we yet believe, that the fulphuric npourl witl 
aft upon the writing through a wail. Such, however, 
i* the affirmation of Profcffor Bcckmann, who gives an 
account of a dill more wonderful ink f-om Peter Borcl. 
This author, in a bock called Jii/hriamm ft ol/. rv i- 
lionum medico ph\Jtc ciaturU i/uaiuor, piinted at Pari», 
firft in 1653, and afterwards in 1657, givet a receipt 
for making this ink, which he calls magnttit ivattrt 
tuhl h ali ut a dijanct. Hie receipt i» as follows : 

" Let quick lime be quenched in common water, and 
while quenching, let fome orpimein be added to it (this, 
however, ought to be dor.e by placing warm artics, un- 
der it for a whole day), and let the liquor be filtcrcti, 
and preferred in a glaU bottle well corked. Then boil 
litharge cf fcold, well pounded, for hall" an hour with vi- 
negar, in a brsfs vcflcl, and f.Itir the whole through 
paper, and prefetve it alfo in a lottle dofely corked. If 
you write any thing with this US water, with a clean 
pen, the writing will be iuvilitk when dry ; but if it 
be wafhed over with the firlt water it will become in- 
ftantly black. In this, however, there is noth'ng alto- 
nifhing; but this it woudeiful, that though fheets cf 
paper without number, ami even a board, be placed be- 
twecn the invifible writing and the lecond liquid, it will 
have the fame effect, and turn the writing black, pene- 
trating the wcx-d and paper without leaving any traces 
of its action, which i> certainly furprifiug ; but a fetid 
fit Mil, occafiontd by the mutual action of the liquids, 
deters many from miking the experiment. I am, how- 
ever of ouirjon, that I could improve this fecret by a 
more refund chemical preparation, fo as that it hVuld 
pe f rm 1:5 effect through a walL This fecret (fays 
Borcl) I received, in exchmge for others, fiom J Brof- 
fon, i learned and ingenious apothecary of Montpe- 
licr." 

For making a fympathelic ink of the fifth clafs men- 
tion d in the £n.yc/cfudia, the followii g prticcfs by 
M. Meyer may be worthy of the reader's notice. It 
was entered upon in confrquence of a receipt fe-r rofc- 
coloured fj mpathetic ink (hewn to him by a traveller. 
In that rectint cobalt was the principal ingredient, and 
therefoie the liril object was to procure cobalt; but M. 
Meyer, being unwilling to faciifice pure pieces of cobalt 
of any confic.crab'e fire, made choice of one, which was 
vifibly mixed with bifmuth, iron, and quartz. He endea- 
voured to feparate the bifmuth as much as pofEble, and 
alfo the aifcric. if it fhould contain any, by bringing it 
flowly to a red heat ; and lie fucceee'ed pretty well, at 
the bifmuth flowed from it in abundance; and the ar- 
fenic, the quantity cf which was fmall, «as volatibf'd: 
maty globules of bifmuth Rill adhered to it. By bring, 
big it icpcauilly to a iti heat, and then quenching it 
in watc, it wrs reduced to foctl a lute U to be caGly 
puivcrifed. 1 avii g poured tiiltoti', aeid upon the pow- 
der, lie obtained by digellioli a bcautful rofc red fotll- 
tion; the Gltceotn crth «» (euaiatcd in the form of a 
white flime, and by diluting it with water dure was 
droclited a white p .wt'ir, which wan oxyd of bifmutl . 
The fulutiou being filtered, he adiicd to it z. folution cf 
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potaih, and obtained a precipitate inclining more to a fno-dimtt,- 
yellow than to a red colour. He zgiiu pou-rd over it u, Mb. ,' 
a little of the nitrous aeid, hv which a part of the oxyd ' 
was rcdiffolvcd of a red colour : the remaining part, 
which had a rlaik brown colour, was oxyd of irotu 
Prom the folution, by the addition of put ifh, a preci- 
pitate was formed, which was now reddifh Having 
by this procefs obtained it pure, that he might now 
prepare from it the wijOied for rn' ink, he diiTilvcd the 
wafhen pute oxyd of cobalt in different acids. Thit 
dilPlvcd in the nitrous aeid with a mixture of nitre, 
gave a green ink like the common : that dilTolved in the 
lulphuruua acid, without the addition of latts, gave a 
reddifh ink, which remained after it w?.s cxpof:d to 
heal, and would not again d fappcar, even when a folu- 
tion of nitre was applied ; and tint dlfToIvcd in the mu- 
riatic acid, gave a green ink, darker and more beautiful 
than the common. By diffolving it, however, in the 
acetous acid, and adding a little nitre, he obtained what 
he had in view ; for it gave, on the application of heat, 
an ink of a red colour, like that of the rofj crntifelht, 
which agiin disappeared when the paper became cold. 

INORDINATE IWonrio*. is where the 01 der 
of the terms compared is difiutbed or irregular. At,, 
for example, in two ranks of numbers, three in etch, 
rok, viz. in one rank, - - - 2, 3, 9, 
and iii the other rank, ... 8, 24, J/% 
which are proportional, the former to the latter, but in 
a different older, viz. - - 2 : 3 : : 24 ; 36, 
*ud . - 3:9:: K ; 24. 
then, catling out the mean terms in each tank, it is con- 
cluded that - - - 2 : 9 : : 8 : 36, 
that is, the fit fl is to the 3d in the fit ll rank, 
as the firft is to the 3d in the 2d rank. 

INSECTS (See Encjcl ). A number of non-de- 
fcript little animals wa» differed by 1-a Martiniere 
the n.-ilii'alift when accompanying lVoufe on his cele- 
brated voyage of difcovcry. Thcfe animals he called 
inff.it, and tn rmny of them he gave particular names. 
Of thefc wc .hall give hi* ddeription fu this place, lea- 
ving our readers, as he has left his, to arrange them 
properly according o the Unnsran clafljtication. 

'* The infed, which it figu-ed N u 1. inhabits a fmall Plate 
p-ifmatic triangular cell, pointed at the two extremities, XXX. 
of the confidence and colour of clear bi ittle ice ; the 
body of the infect is of a green colour, fpotle 'with 
fmau 1 btuifli points, among which arc fome of a golden 
tinge ; it if fixed by a ligament to the lower pait of itt 
fmall habitation : its i.eck is terminated by a fmall 
blackifh head compofed of thiee convcig'ng fcilcs, in 
the form of a hat, and cnclofed between three line, two 
of them Urge and channelled in the upper part (A) 
and one fmall, femicircular (B). When it ic dilluibcd, 
it immediately withdraws its tins and itt head into its 
cell, and flraduidly link* ir.to the water by its own fpe- 
citic giavity. Pig. 2. reprefents tl ■ under lide of the 
prif.r., (hewing in what manner it is channelled, in order 
to allow fiec paffige to the animal when it w Ihes to 
flltlt ilMf up in it. Fig. 3. tiptefents the ptoii.'e of the 
ftme. Tlie movement carried on by the two lirger 
fins, vthich are of a fofti!b cartilaginou* fuhllanct, may 
be compaicd to that which would he prx'uced by the 
two luuds joined together in the tbite uf pionation, and 
forming, alternately, two inclined plin^s ar.J ore hori- 
SCO&tal pline: it i» by mean* <d this motion that it 
lupportt it/Jf on the top of the water, wbeic it p toba- 
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* j{g * * bly feed* on fit ind o'djr fubftance* on the furface of 
' - the fea." Our author found it near Nootka, on the 
north-well coaft of America, duiing a calm. 

Fig. 4. rcprcfencs a collection of inferts, at oar au- 
thor calk them, confiding only of oval bodies, fimilar to 
a foap bubble, arranged in partita of three, five, fix, and 
nine : among them are alSo fome Solitary one*. Thefe 
collection* of globules, being put into a glafa filled with 
fea water, defcribtd a rapid circle round the glaSs by a 
common movement, to which each individual contribu- 
ted by fimple compreflion of the fide* of its body, pro- 
bably the effect of the rc-a&ion of the ;iir with which 
they were fitted. It U not, however, eafy to conceive 
how thefe dirt in ct animals (for they may be readily fe- 
paratcd without deranging their economy) are capable 
of concurring in a common motion. " Thefe considera- 
tion* (faya our author), together with the form of the 
animal, recalled to my mind, with much Satisfaction, 
the ingenious fyftem of M. de Buffon ; and I endea- 
vourcd to perfuadc myfelf, that I wan about to be wit- 
nefs to one of the moft wondeiful phenomena of Na- 
ture, fuppofing that thefe molcculo, which were now 
employed in increasing or diminishing their number, or 
performing their revolutions in the glaS ,, would foon 
affumc the form of a new animal of which they were 
the living materials. My impatience led me to detach 
two from the moft numerous group, imagining that this 
number might perhaps be mote favourable lo the ex- 
pected metamorphofii. I was, however, mi (taken. Thefe 
I examined with more attention than the reft ; and the 
following account it of their proceeding* alone. Like 
two ftrong and active wreftlera, they immediately rufhed 
together, and attacked each other on every fide : fomc- 
times one would dive, leaving its adverfary at the fur- 
face of the wafer ; one woulddefcribc a circular move- 
ment, while the other remained at reft in the centre ; 
their motions at length became fo rapid as no longer to 
allow me to diftinguifti one from the other. Having 
quitted them for a fltort time, on my return I found 
them reunited as before, and amicably moving round 
the edge of the glafs by their common exertions." 

Fig. 5. repreleots a lingular animal, which has a con- 
siderable reSeml Jancc to a little lizard ; it* body is of a 
firm, gelatinous confidence ; its head is furnifhed on 
each fide with two fmall gelatinous horns, of which the 
two hindermoft are fituate thefurtheft ioward : its body 
is provided with four open fan-like paws, and fome ap- 
pendages near the infertion of the tail, and terminates 
like that of a lizard : the ridge of the back is divided 
the whole way down by a band of a deep blue ; the reft 
of the body, as well as the infide of its paws, is of a 
bright filvcry while. It appears to be very fluggilh in 
its motions ; and when difturbed by the finger, merely 
turned itfelf belly upwards, foon afterwards rtfuming 
its former pofition. Fig. 6. rcprefenta it revcrfed. Mar- 
tiniere caught it during a calm at the landing place 00 
the Bafhee Ifland*. 

INSTITUTE is a name which has lately been fub- 
fUtutcd for J'ehool or academy. Formerly injlitutign, in 
the propriety of the EngliSh language, was Sometimes 
ufed as a word of the fame import with inflrudi'jn ; and 
now inftitute is employed, cfpecialiy by the admirers of 
French innovations, to denote what had hitherto been 
called an academy. When royalty was aholifhed in 
Sir rt. Vol. II. Part I. 
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France, it would have been abfurd to continue the titles inftitote. 
Royal Academy of Sciences, Royal Academy of In- — v— 
fcriptions, &c ; but inftead of merely abolifhing the 
word royal, and fubftituting national in its dead, it oc- 
curred to the fertile brain of Coivdorcct, to abolith the 
feven academies themfelves, or rather to melt them all 
down into one great academy; to which was given the 
appellation of the 

National fotTITVTM, or AVwr Academy of Art t and 
Scicncti. This academy, founded on a decree of the 
new conftitution, was opened on the 7th of December 
179;, when Benkzech, the then minifter for the home 
department, attended, and the decree of foundation was 
read; which was to the following purport : 

" The Academy of Arts and Sciences belongs to the 
whole republic, and Paris is its place of refidence. Its 
employment is to aim at bringing all arts and fciences 
to the utmoft perfection of which they are capable. It 
is to notice every new attempt, and all new difcovcries, 
and to keep up a correspondence with all foreign li- 
terary focieties. And by the particular orders of the 
Executive Directory, its firft ftudies are to be directed 
to tbofe Subjects which more immediately tend to the 
reputation and advantage of the French republic." 

The academy is to confitt of 288 members, half of, 
whom are to refide in Paris, the other half in the de- 

Crtmcnt* ; and to them is to be added a certain num. 
r of foreigners, as honorary members, confined at p-c- 
fent to twenty-four. 

The academy is divided into three clattct, each claf* 
into Sections, each fection to contain twelve members. 

\ft daft. Matliematics and natural philolophy. This 
clafs is divided into ten fiction*. 1. Mathematics. 
2. Mechanical arts. a. Aftronomy. 4. Experimental 
philofophy. 5. Chemiftry. 6. Natural hillory. 7. Bo- 
Uny. 8. Anatomy ar.d animal liitluiy. 9. Medicine 
and furgery. iz. Animal ccconomy, and the veterinary 
fcience. 

2d daft. Morality and politics. This d»fs confirts 
of fix fc&ion*. I. Analylts of fenfations and idea*. I. 
Morals. 3. Legislature. 4. Political economy. 5. Hi- 
ftory. 6. Geography. 

id daft. Literature and the fine arts. This claf* 
confilts of eight fections. 1. Univcifal grammar. 2. 
Ancient languages. 3. Poetry. 4. Antiquities, c. 
Painting. 6. Sculpture. 7. Architcdlure. 8. Mulic. 

For each claf* a particular room in the Louvre is ap- 
propriated. No one can be a member of two clafTc* at 
the fame time, but a member of one claA may be pre- 
fcnt at the meeting* of any other. Each claf* is to 
print, yearly, an account of its tranSaCtion*. 

Four times a-year there arc to be public meetings. 
On thefe occafions, the three claffet meet together. At 
the end of each year, they are to give a circumilantuil 
account to the legislative body of the progiefs made in 
that year in the arts and fcience*. The prizes given 
yearly by each clafs are to be publicly notified at certain 
times. The fum* requifite for the Support of the infti. 
tution are lo be decreed yearly by the legislative bodv, 
upon a requisition made by the Executive DireCloty. 

The firll forty-eight members were choien by the 
Executive Directory, to whom the choice of the remain- 
ing member* was confided. To the member., rtfiden- 
tiaty in Paris, is referved the choice both of the depait- 
B ment 
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Inftitute. meot ind the foreign members, 
™ cl»£s, three candidate* ire n— 
choice of the body at large. 
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On. 
by the claf* for the 



of InfWUon. And «. 
for the, 



Each clafs is to have, at iti place of meeting, a col- 
lection of the products, both of nature and art, and a 
library, according to its particular want*. 

The regulations cf the inftitution, with refpeft to the 
time* of meeting, and it* employments, arc to be drawn 
up by the body at targe, and laid before the legiflative 
afTembly. 

The hall in which the body at large hold* it* meet- 
ingi, forma part of the weft wing of the Old Louvre, 
at prrfent called the Mufeum. It formerly went by the 
appellation of the Kill of Antiques (Salle dei slntiques) ; 
and as long as the kings inhabited this part of the pa- 
lace, was occupied by their guards, from which circum- 
ftancc it obtained the name of the Hall de/ Cent Suifa. 
It was likewife appropriated to banquets and entertain- 
ments, given by the court on gala days ; and it was to 
this place that Henry IV. was conveyed, on his affaffi- 
n at ion by RavaiUac, in the Rue de la Ftrronnerie. 

It was built at the fame time with the reft of this 
part of the Louvre, about the year 15x8, after the de- 
figns of Pierre Lefcot, abbot of Clagny. It is 1 44 
•Tcct in length, and 40 in breadth, and holds from tcoo 
to 1 200 perfons. In order to adapt it to its new 
deftination, the floor ha* been funk, which give* a 
greater air of lightnefs to the roof. In the centre fland* 
a double table, in the form of a horfe-fhoe, fupportedby 
fphinse*, at which the member* of the inftitute take 
their feat*. This table is furrounded by two tier* of 
benches, which are raifed for the accommodation of 
fpectator*. who have likewife feat* provided for them in 
the vaft embrafurc* of the window*, and at each extre- 
mity of the hall. 

Whether fcience will be advanced by the feven royal 
academic* having been melted into one, time muft de- 
termine ; but candour compel* u* to acknowledge, that 
the proceeding* of the national inftitute have hitherto 
been abundantly interefting. Intimately connected with 
the national inftitute is the French fvftcm of 

National JuiTMVcrto/r, which is likewife novel, and 
therefore fufficicntly curious to defcrvc notice in a 
Wotk of this kind. When the Chrillian religion was 
abolifhcd in France, it was impoffible to continue the 
univerfities and other feminarics which wc»e founded by 
Chriftians and obliged by their conftitution to teach, 
whether pure or not, the doctrine* of ChriAianity. 
They were accordingly all fwept away, and a new fyf- 
tern of education planned, which wa* to be 
what they call 

The Primary School*. 

The Central Schools. 

The School of Health. 

The School of Oriental Language*. 

The Polytechnic School. 

The National Inftitute. 

The Jury of Public InftruAioo. 

The Commiffion of Public Inttruftion. 



The Legiflative 
riout other national 
of particular fcience*- 

The firft degree of public mftructioo is to be met 
with in the Eatlet Primareei, eftabliftied by a decree of 
the convention of the fecond Pluviofir, in the fecond 
year of the republic (a). Ev*ry diftrid is furnilhcd 
with oar of thefe fchooia ; the profeftort or matters in 
which are paid from the national treafury ; and to 
which every head of a family, without exception, is 
compelled by law to fend its children for inltruaion. 
The fubjeets taught in thefe primary or 
fchoolt are divided into nine claffes : 

1/7, I nil ructions connected with the pliyGcal and 
ral fituation of children, prior to their entering into 
thefe fchool*. 2d, Similar inftrucxion* as a guide to 
teacher* in the national fdtool*. 3d, The art* of read- 
ing and writing. 4/A, The element* of French gram- 
mar. $tb, Element* of arithmetic and geometry, with 
the theory of the new menfuration. 6th, The element* 
°' g ro £ r *pi , y- ~tl'< Explanations of the principal phe- 
nomena and productions of nature. Hti, Elements of 
agriculture, o/A, Element* of republican moral*. 

Nest to the primary fchool* in rank and confequcncc 
arc the Eatlet CeniraJet, which were cdabhfStd by a 
decree of the Convention of the feventh Vemtoft in the 
third year. They arc fituatcd in the capital of every 
department, bearing the proportion of one central 
fchool to 300,003 inhabitant*. Iu thefe fchools the 
renublican youths arc taught the fciences, and their ap- 
plication in real life. In each of tbesa arc proteftow lor 
the following branches t 

1. For mathematics. 2. Experimental philofophy 
and chemiftry. 3. Natural hiftory. 4. Agriculture and 
commerce. 5. Logic and metaphyftcs. * 6. Political c- 
cortomy and lcgillation. 7- The philufophical hiftory 
of nation*. 8. The art of healing, y. An* and ma- 
nufacture*. 1 o. Univcrfal grammar. 1 1 . The belle* 
kit res. 1 J. The ancicu languages. 13. The modem 
language*. 14. The fine art*. 

Each central fchool i* furnifhed with an extenfivc 

Eublic library — a botanic gat den — a cabinet of natural 
iftory — an apparatu* for experimental philofophy — 
and a collection of machines and models connected with 
the arts and manufactures. 

The profeffors of each fchool hold, every month, a 
public fitting, in which conferences ate held relative to 
fubjects connected with the impiovement of letters, the 
fciences, and the arts, which are the moll bencticial to 
fociety. 

The object in the eftahlifhmcnt of the primary and 
central fchool* wa*, the general inftrucxion of all claffes 
of the citizen* ; and it being incompatibk with the ocr- 
fed completion of that important purpole, to expect 
from them the propagation of particular branches of 
fcience, it became ueceffary to eftablilh other literary 
and fcicntitic academics. 

Accordingly, the trench government have founded, \JI % 
Schools of health (let uoltt tie /ante), in Pari*, StralDurgh, 



(a) We would tranflate this chronological jargon into the language of Chriftian Europe, were we rot per- 
fuaded that the French calendar, the French conrtitution, and the French inftitute*, will have the fame duration : 
we truft in God not a long duration, For P/uvio/r, and the other fantaflical 
this article, fee Rkvolutiom, Encycl. a" 184. 
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and Montpelier, where medicine and forgery are ftudied ; 
' which fchool* arc affirmed, by thofe who find nothing 
wrong in France, to be the mofi perfect of their kind, aa 
well as new and unparalleled models for fuch infUluiion*. 

id, Two fchoots for Oriental language*, in the na« 
tional library, and in the college of France. 

yl, The Polytechnic fchool in Pari*, or central fchool 
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above described, only with this difference, that the lat- 
ter fuperintend* the execution of exifting law*, whilfl 
the former receive* and improve* them, or ptopofes new 
one*. Thi* committee is divided into three depart, 
meats as it the commiffion, with exactly the fame ar. 
rangement of their rtfpcctive labour*. The committee 
being charged with the enadion of all new laws, its win. 



for the direction of public work*. Thi* eflablifhment ber*. with a view to obtain accurately all the requiiite 

information relative to the numcrou* btanche* of the 
art*, have procured from the legiflitive body the ap- 
pointment of a tQHtmijJxin temforaire det arlt to be an- 
nexed to them, and to mctt in the fame houfe with 
them ; which temporary commiffion i* divided into fix- 
teen claffec viz. i. For Zoology; 2. Botany; 3. Mi. 



a very generally admired and confidercd as a model for 
imitation. It contain* more than 400 young perform, 
previoufly educated in the mathematics, and the majo- 
rity of them intended for engineers in various line* ; and 
they labour under the immediate direction of their tutors 
nine hours every day. It occupici the principal part 



of the Palm* dt Bourbon in Paris, and is furaifhed with neralogy ; 4. Phyfics ; 5. Chcmiftry ; 6. Anatomy * 7. 
a large collection of ioftrument* and model*. The jour. Machinery; S. Geography ; 9. Artillery and Fortifica- 
nal of the Polytechnic fchool, which is publifhed by the tion ; 10. Medal* and Antiquities ; 11. Bibliography ; 
bookfcUcr* Rcgeut and Bcrtrarsd at Pans, is a pcifecUy 1 2. Paiatirtg ; 13. Architecture; 14. Sculpture ; 15. 
original work, and admirably calculated to convey ufe- Bridge* and Cauieway*; and, 16. Muiical Inftrumcntf. 
fill information. Toe improvements of the national literal y and fcicnti- 

Of the national inftitute a fufficient account has been fic eftablifhments are numerous and important- 
given in the preceding article. We proceed therefore if. By a decree of the convention of the 1 rth Pr.ii. 
to the jury of public inftruction ( Lt jury Central fltf rial, in the 
jiru.nvi,), of which the principal bufinefs is to fuperin- 
tend the primary and central fchool*. It appoints the 
prof t {Tor* in thefe fchool*, and examine* into their con- 
duet. I .ike the legiflativc body it is renewed by a third 
every half year. When they have chofen a profeffor 
for a central fchool, they fubmit their choice to the de- 
partment ( and, in cafe of difapprobation, they make 
another appointment. To thi* jury of public inftruc- 
tion the profeffor* in the central fchools are amenable 
for all mifconduf t connected with their offices ; it may 
expel them, but all its decifions muft be fubmitted for 
confirmation to the tribunal of the department. 

There is alfo eftahlifhed at Paris a fupreme council, 
called The Commifhon of Public Inftruction, to which 
is entrurted the whole executive department. The pre- 
servation of the national monuments, of public libraries, 
mufcums, cabinets, and valuable collection* ; the fuper- 
intendance of all the fchool* and the modes of iuflruc- 
tion ; all new inventions and fcientific difcoveries; the 
regulation of weights and meafurr* ; national ftatiftica 
and political economy, are all placed under the autho- 
rity of this fupteme commiffion. For the 
and regular execution of fo many comr, 
of buuneft, there is a large office, called Lt ■ 
which is divided into three department*. 

1. For the regulation of the different kinds of inft ruc- 
tion ; of the mode* of education in the fchool* ; and for 
the choice of elementary book*. 2. For weight* and 
meafures ; invention* and difcoverie* ; librarie* and bib- 
liography j mufcums, work* of art, and literary rewards 
and encouragement*. 3. For theatres, national fealts, 
republican inftitutiont, and the erection of monuments. 
Aa all public cfUblifhmrnt* require the fuperintend- 
1 and occauonal correction of the legiflature, in ad- 
1 to that of their own immediate executive 
rity, it ha* been deemed neceflary to appoint a 



ppoint t 
in the kgiflative body, to 
provide fuch fum* a* may be neceuary far the preierva- 
tion and improvement of this fyftem of inftruction. 
This legiflativc committee are invefted with due autho- 
rity for thefe purpofca. Their objects are precifcly the 
fame as thofc of the commiflion of public ' 



fee and year, it was enacted, that mean* 
fhould be adopted by which every poffible advantage 
might be derived from the botanic gardens of the ic- 
public, in Turkey and other foreign countries. Thi* 

Cjlitic decree clearly tended to render France, in the 
"IP 18 !! 6 °f *he reporter, L'abregt dt toui let tBma't, 
rt ftntrtfCt it P Europe. ■ The epitome of every cli- 
mate, and the magazine of Europe." Thofe plant* 
which thrive between the tropic* may be cultivated to 
the fouth of France ; and thofe which arc the produce 
of northern climate*, may be cultivated in the northern 
drpartmcntt ; by which mean*, France will be in pof- 
feffion of all foreign plantt and drug*, without the ex- 
portation of fpecie. 

2d, The National Bibliography was decreed in the 
fitting of 2 id Germinal, in the fecond year. It confilta 
of a complete catalogue of book* of all defcriptions, the 
property of the nation ; it wa» then afcertaiiied, that 
the republic pofleffed more than ten millions of books. 
The titles of them were to be adjuftcd by actual com- 
panions ; the manufcript* to be regiflcrcd fcparately ; 
anonymous productions were to be arranged according 
to thein fubjects ; and thofe of known authors in the al- 
phabetical order of the names. The fcveral editions to 
be claffed according to their dates : and what may be 
deemed more important, this French National Biblio- 
graphy will contain a dictionary of anonymous hooks, 
a* weU a* thofe publifhed under fictitious names, a dcli- 
deratum in the republic of letters. 

%d, The annihilation of all fatoit, or dialects, de- 
creed in the fitting of the 16th Prairial, in the fecond 
year. Notwithstanding the univerfality of the French 
language, and that it was exclufivcly fpoken in the ma- 
jority of the inland departments, yet there exilled thirty 
various dialects in France. It is more aftonilhing that 
Rozier had remarked, that between one neighbouring 
village and another, there was fo confidcrable a differ- 
ence in the dialect, that the inhabitant* could not un- 
derftand each other ; and the vine flock had thirty dif- 
ferent name*. The naturalift, Villars, has ftated, that 
in the nomenclature of vegetables, in the departments, 
he had only met with an hundred which had a common 
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Itrftiiata. 4/.?, The eftablifhment ofihe Conferveloire des Artt 
el Metier/, was decreed in ihe fitting of the 8th of 
Vendetniaire, in the third year. This confiftt of a fpa- 
cioi^ lull, in the form of an amphitheatre, and contain* 
the intlrumcnts and thr models of machinery connected 
with the arts, and a dtfeription of their ufes, with every 
book relating to them. Annexed to this cftablifhmcnt 
arc three expositors and a draught fman, who explain to 
the ftudents the ufe of each inftrumcnt. and who re- 
giftcr every new difcovcry, which is prtfentcd to the 
Bureau de Confutation, to the lyceum of am, the ri- 
academy of fcience*, or to the board of com- 
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51k, The eftabliihmer.t of the board of longitude was 
decreed in the fitting of the 7th of MiJJ'ukr, third yc-5r. 
It was certainly a difgr?.ce under the monarchy, that an 
agronomical and nautical cftablifhment, which had al- 
ready proved fo beneficial to Great Britain, Ihoulii not 
have been adopted in France. In confequence of this 
decree, the French board it now as complete as> the 
Englifh, It confifts of ten member*, and has under its 
jurifdjetion the national obfervatory at Paris, and all 
the agronomical internments belonging to the republic. 
It correfponds with foieign aflronomer*} delivers public 
lectures on aftronomy and navigation 5 and its proceed- 
ings are annually recited in a public fitting. 

61b, The general fchool of the Oriental languages 
wis eftablifhcd by a decree of the icth of Germinal, in 
the fourth year. This fchool adjoins to the national 
library, and all the books and manufcripts relative to 
Oriental literature are depoGted in it. 

7/A, I'he national mufcum of antrquitic* was decreed 
in the fitting of 20th of Prairial, fourth year. A 
fchool of thi> description was fuccefsTulry eftablifhcd at 
Vienna, by Eckel; at Gottingen, by Heyne ; at I^eip- 
fick, by F.rneft ; ar.d even at Straiburgh, by tlie cele- 
brated Obeilin : Paris was, however, without one. This 
national archeology, or fcience of antiquity, it divided 
into nine different clafTet : inferiptions, characters, fla- 
mes, bat reliefs, fcnlptures, paintings, molaics, medals, 
civil, religious, and military inftruments. This extcn- 
five eftabYiflitnent is under the direction of two princi- 
pal profeffors ; it Confervatenr Profeffrur, el le Confer. 
v>t!eur Billiotkeeaire. The province of the former is to 
deliver public lectures on the fevetal branches of anti- 
quities, to teach the theory of medal* and engravings, 
the hiftory of the artt among the ancients, ice. The 
duties of the latter are merely of a bibliographical na- 
ture. 

Sib, The new modelling of the Grand National Lib- 
rary, was decreed in the fitting of 25th Vendemiaire, in 
the fourth year. By virtue of this decree, the place of 
librarian in chief was fupprefTed, and the whole efta- 
bliihmetit placed under a confervatoire of eight mem- 
bers ; of whom two were appointed for the fupcrin- 
tendance of printed books ; two for manufcripts ; two 
for antiquities ; and two for engravings From thefe a 
tempoiaty director it annually cholen, who fupcrin- 
tendt the whole acts occafmr.ally as prefident of this af- 
fetr.bly, and maintains a regular corrcfpondencc with 
the conflituted authotitiet relative to the concerns of 



the library. 

f)//>, The augmentation of the Mufeum of Natural 
Hiftory, formerly called Le Jar din Rojtd dee Plenties. 
This eltablilhmait was decreed the ijtli 1 



third year, upon a report of Thibadeao, in the mme- Inftirort. 
of the committee »f Public Inftrurtion. Be-lide« the - < ' 
addition of large rooms, anj various other buildings, 
there arc new collections of natural curiofities and pro- 
ductions ; and the library is much increafed. h is open 
to the public three tines a wtrk. At tlatrd period* 



all 



it u rail It i in Pari* deliver 



>f lecture* in 

the various brandies ot natural hiltorv. The n>ulcum 
i* faid to have lecvivcd greyer improvements from this 
augmentation than from all the labours of Button, or 
from it* foundation, iiiicc the time of Toumefort. 

1 a/A, live Eeale ,les Mines was eftahlifhed in the 
Hotel dei Monnaies, and has for its direction the n».tu- 
relilt Le Sage. This mil it ut ion is unrivalled in Eurooe; 
and the cutlcction of mincralogical curiofities furpiilea 
wliatever can be conceived. 

1 11b. The fociety of natural hiftory in Paris, defer- 
redly claflcs among thofe which have rendered the 
greateft fervices to the caufe of fcience fince the revolu- 
tion. A lecture of public inftruction is held every ten 
days, which it generally given by one of the members, 
and which it open to all the lovers of natural hiftory. 
Premiums are propoled for diflertationt } one of which, 
by the late C Herman, jun. (whofe early deccaic was 
a great loft to the republic of letters) on the apterous 
daft of infects, may be laid to conftitute an epocha in 
the annalt of natural hiftory. The fociety hat puWifh- 
ed a volume of memoirs, in folio, entitled, " Tranftu. 
lions of the Society of Natural Hifiory." It hat likewise 
erected a ftatue to the great Linnaeus, in the national 
garden of plant* ; and, at the period when every public 
inftruction was fufpended, gave lectures on the different 
branches of fcience belonging to its department. Se- 
veral intelligent and fkilful navigators, among others 
thofe feni in fearch of the unfortunate La Pciouie, at 
well at thofe which accompanied Buonaparte on his ro- 
mantic expedition to Egypt, were members of this fo- 
ciety. 

This ftatement of factt relative to the ptctcnt flate of 
public inftruction, the feiencet, the art*, and the pro- 
grefs of national literature in France, ha» been taken 
from a mifcellany, of which the principil writers are 
well acquainted with what is doing in that dillracted 
country. They call it a fublime lyilem ; and fecm to 
contider the increafe of the national library, the im- 
provement of the botanic gardent, and the difcovcries 
that have been made by the different Ichoolt or infti- 
tutet, as furnifhing a demonftration that the republican 
government is more favourable to the advancement of 
fcience, thtn the monarchical, whether abiblute or li- 
mitcd. But it fhould not be forgotten, that this fyttcrn 
it yet in its infancy ; and that in profecuting new 
fcheme*, all men, and more efpecially Frenchmen, aie 
actuated by an enthufiafm which gradually cool* at their 
purfuits become familiar. We (hall therefore venture 
to predict, that the different fchools will not difplay 
fuch ardour feven years hence a* they do at prtfcot s ant) 
that if the republican government continue a dozen of 
years in France, the progrefs of fcience in that country 
wilt not he more rapid than it wat urde-r the monarchy. 
We muft remember, too, that the French libraries, mu- 
feums, and picture gallericr, have been improved by 
means which the morals of other governments do not 
employ— by rapine and robbery. 

That fometbing may be karned from this fyftem to 
1 unprovt 
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■nfli-tite, imp-rive the rr.nt'ri of education in other countries, we ranees ia England, which may be fcen in Anderfon % $ 
1 i.fura. rr . j^p.;, - j ( 1s f or ,|,. jt ua on that we have inferted Mijfory of Commerce, were made in the year 1631. We 
an account of it. But if it contains fonirthir-g worthy find by them, that infurers had before that period con- 
of imitation, it contain* like wife much to be (hunned. 
VVc <'o not think it confident with the rights of m,m to 
evmp -.' pan- -i<- in 1 <. ltd their children to be educated in 
fartieular fchools; cfpecially in fchools where not only 
rehgtoi s in d ruction is omitted, hut where, there is rea- 
fon to believe, that the profeflbra are at paint to raze 



ducted thcmfclves in fuch a manner, that the utmnft 
confidence was repefed in their boncfty, and that on 
this account few or t o difputcs had atifen. 

Of the vaiious policies f it infurance in England, a 
pretty accurate account will be found in the Encyclope- 
dia ; but there is one of them, of which our account 



all reliriotts impretEon* from the youthful mind. In a mull be acknowledged to !>e now defecate. Thii it, 
nation denying the truth of ChriHianity, it is not to be Insurance on lives; which is a policy that lias gital- 
in ppo fed that the Chrifti.tn religion will be publicly iy iccrcafed, iu confequtnee of its utility being more 
taught ; but in a nation of philofopheia, as the French generally undcrftood. Of the two offices for life af- 
call thrmfclves, it might have been expected that the lurances, noticed in that article, the former, entitled 
lawa of religious toleration would have been fo far re- the Amkalle Society, hat extended the number of its 
garded, that Chriliian parents would not have been com. (hares to 4000 ; but, as we have already obferved, the 
felled to fend their children to antithriflum fchools ! nature of the inditution is too limited to become of ge- 
But it is not ChriHianity alone that is neglected in this nerml importance. The latter, entitled, the Society for 
(Mime fyftcm of education. Though the legiflative Equitable AJfuranca on Lives and Survivor/hip, is un- 
body has fomc time ago decreed that there is a Cod, doubtedty one of the mod important inftitutiona of 



there is not in any one of thofe fchoola the (mailed care 
taken to indrtic^ the republican youth in the principles 
even of natural religion! We might indeed have look- 
ed for it under the title Mtlaphyjics, had not the confti- 
tution of the National Inilitute taught us, that French 
metaphyfics attend to nothing but the analyfis of fenfa- 

tions and ideas. Yet the legiflators might have liften- tion, rcfolvcd to reduce their annual premiums one 
cd on this fubjed to a republican as found as them- tenth ; and in 1781, adopted new tables agreeable to 



the kind, as will appear by the following account, with 
which we have been favoured by an obliging correfpon- 
dent, and upon the accuracy of which our readers may 
depend : 

The members of the equitable (octet y, finding, in 
June 1777, that their affairs were in a flour ilbing utua- 



felves, and who was likewife no friend to fuperdition. 
" Nam et Majotum imiituta tueri fact is, cerrmoniifquc 
rttinendis fapientis ed. Non folum ad rcligioncm pcr- 
tinct, fed ctiam ad civitalis datum, ut fine iis, qui facrit 
publice pratfunt, religioni privatx fatisfacerc non pof- 
fint." Cicero de Nat. Dconm. 

INSURANCE, in law and commerce, though an 
excellent inditution, is not of high antiquity. The 
oldcft laws and regulations concerning infurance, with 
which the indefatigable Beckmann is acquainted, are 
the following : 

On the 28th of January 1523, five perfons appoint- 
ed for that purpofc drew up at Florence fome articles 
which are dill employed on the exchange at l eghorn. 
Thefe important regulations, together with the pre- 
fcribed form of policies, which may be considered as 
the olded, have been inferted, in Italian and German, 
by Magens, in his Treat ile on Infurance, average, and 
bottomry, publifhed at Hamburgh in 1753. 

There is dill preferred a fhott regulation of the 25th 
May 1537, by the Emperor Charles V. rcfpcc'tiiig 
bills of exchange and infurance, in which the dridly 
fulfilling only of an agreement of infurance is com- 
manded. 

In the year 1556, Philip II. king of Spain, gave to 
the Spamfh merchants certain regulations refpecting in- 
furance, which are inferted by Magens, with a German 
lranilation, in his work before mentioned. They con- 
tain fome forms of policies on (h'rps going to the Indies. 

In the year 1 598, the Kamer van ajjurantic, cham- 
ber of inlurance, was edablid.ed at Amderdam. An 
account of the fi<d regulations of this infurance ofSce 
may be fcen in Pontanus'a Hidory of the city of Am- 
iletdam, and in other works. 

In the year i6co, regulations rrfpefting infurance 



the probabilities of life at Notlliampton, in lieu of thofe 
ilit . had hitherto ufed, formed from the London bills 
of mortality. But though it was evident, that the new 
tables were much better adapted for alluring promif- 
cuoufly perfona refidir.g in the country, or in large 
town*, it was thought proper, for greater fecurity, to 
make an addition of 1 5 per cent, to the real value of 
the affuranccs, as computed from the table of mortali.y 
st Northampton ; and with the view of making an ade- 
quate compenfation to die allured for- their former 
payments, which had been fo much higher than would 
be required by the new tates, an addition was made to 
their claims of L.t : tea. per cent, for every pre- 
mium they lead paid. The confequence of thefe mea- 
furea proved highly favourable to the fociety ; for its 
buunet* increaftd fo fad, that in 1785 it was neatly 
doubled , the fums allured amounting to upwards of 
L. 7 2;, coo. At this period, the favourable refult of 
a minute and very laborious iovedigation of the date 
of the fociety, induced them to take off the 15 per 
cent, charged upon the premiums in 1782, and make a 
further addition to the claims of L. 1 percent, for every 
payment made prior to the id January 1786. A dill 
greater in create of fucct tsful bulincl* determined them, 
in 1791, to make another addition of per cent, to 
the claims; and in the following year, a further addition 
eif L.. 2 per cent. ; by which the claims upon affuranccs 
of the year 1770 were more than doubled ; and thole 
of an earlier date increafed in a dill higher proportion. 
By thefe advantages to ita members, and the honour- 
able tnd ttuly equitable manner in which the concerns 
of the fociety are tranfacted, the augmentation of their 
bufinef* has been fo great, that on the ^ 1 It December 
1792, the fum» allured (without including the addi* 
lion* made to them) amounted to upwards of 



V ere formed by the city of Middelburg in Zealand. L.3,cco,oco; and oa the 3 tit December 1795, to 
it appears that the lull regulations refpetfting infu- a£oul L. 4* est:, 000. 
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The rate* of aflurance, a* reduced to their real value* daughters, or for children generally, when they (hall 
in 1781s, and according to which the fociety now Iran, attain the age of twenty-one yean. 
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The other offices in London for the aflurance of 
lives are, the Royal Exchange stjfuronct, the Wefiminjler 
Society, and the Petuan Life Office, 



this branch of their bufinels was at firft comparatively yearly, halt yearly, quar 

fmall : they generally required a premium of five or Gx note the amount of one 

guinea per cent, without any regard to the age ; and and I the cumber of payn 

the aflurance, which was ufually for a fmaH fum, waa commencement till the fir 



INTEGRAL Calculus, in the new analyGs, is the 
reverie of the differential calculus, and is the finding of 
the integral from a given differential ; being fimilar to 
the irrverfe method of fluxions, or the finding the fluent* 
to a given fluxion. See Fluxions, Encyel. 

IN TEREST, is the allowance given for the ufe of 
money by the borrower to the lender, and is either 
Jimple or compound. The method of computing both 
intercflsis explained in the article Algebra, (hntycl.) 
page 417, Ac. j and the fubjeA of umple intercft is 
again reftisned in Arithmetic, (Emeycl.) n° 10. The 
application of the canons for the computation of com- 
pound intend, to the value of annuities, the only cafe 
in which that intereft u allowed by the lawa of this 
country, may be feen in the articles Annuity and 
Survivorship, (Encycl.) j wheie various tables are 
given to facilitate the different computations. Some 
of our reader*, however, have expreffed a wilh to have 
the rule for computing compound intercft fo ftated, aa 
The corporation of the Royal Exchange jffurmct to be underftood by thofe who are unacquainted with 
ISM empowered to aflurc livea by its fecond charter, algebraic fymbols. Their wift may be ea% grati- 
dated 19th April 172 1 ; but the original objcA of the fied. 

company being fea aflurance*, and the true principles The general formula 8=/R' anfwers for the a- 
of affuring on lives being at that time little underltood, mount of any fum, whether the intercft be payable 
this branch of their bufinefs was at firft comparatively yearly, halt- yearly, quarterly, or daily. Let R de- 
pound for the firft payment, 
yments, the unit being from the 
firft payment is due ; alfo, let / 

feldom for a greater term than one year. In this man- denote the logarithm of any quantity before which it ia 
ner they continued to affure upon lives till the end of wrote; then, from the known property of logarithms, the 
the year 1783, when the increafing importance of thia theorem may be expreffed thus, /. S = ''./>'■+-/. K x /. 
part of their bufinrfa, which they had fome years felt, 
induced them to adopt a regular table of rates of aflu- 
rance, according to the Northampton regifter* of mor- 
tality, but with a greater addition to the real values 
than had been made by the " Society for Equitable Af- 
furancc. 00 Lives and Survivorfhip." This was thought 
proper, from the confederation that the a flu re rs with 
the Royal Exchange company are not in any calc 
liable to a call upon them beyond the premium they 
engage to pay, and have the fecurity of the capital and 
funds of the company arifing from the other branches 
of their bufinefs ; however, the company, finding thenv 
felves fuccefsful in their life aflurance*, determined, in 
1790, to reduce their preaiums ; and in 1797 made a 
ftill greater reduction, by which they are brought very 
rear to thofe above ftated. This company have agents 
in all the principal town* of Great Britain, and are 
impowered to aflure Uvea in all parts of the world. 

The Wcftmtnjle* Society was eftablilhed in 1792, for 
affuring live*, and granting annuities. Their terras are 
nearly the fame as thofe of thetRoyal Exchange Af- 
furance ; but not being a corporate body, every perfon 
affuring figns a declaration, that he accept* the joint 
ftock of the fociety as his fecurity. 

The Pelican Ltfe Office waa inftituted in 1797, by 
fome of the. principal proprietor* of the Phoenix Fire 
Office. The rates which they have publiihed vary con- 
fiderably from thofe of the other offices ; but whether /. S 
they are founded on more juft principles, time and ex- 
perience muft determine. This fociety alfo makes a ■ 
new fpecie* of aflurance, by way of endowment for 10a : 3 : 7^ : 




Required the amount of L. 250 at 3 per cent, com- 
pound intereft, for 1 2 year*, reckoning the intercft pay- 
able yearly, half-yearly, quarterly, and daUy J 



Yearly, p s 250, R : 

0-0211893 = 'R 
12 



l-Oj, /= 11. 



•15427 16 rs I. Rxt. 

2 '3y794°o = 



/. S = 2*65221 1 6 — L. 448 : 19:3! 

250 



198 : 19 : 3i = Comp. intercft. 

Half yearly, p^z tjO, R = I -0.25, t sr 2+> 
0-0107239 r= /. R. 



428956 
114478 



.2*73736 ■=■/. Rx/. 
2-3979400 = /./. 



2«5J3'36-L.45»:3 = 7x = 
250 



Intereft. 

Quarterly • 
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Inters*, 
IttrrpoU. 



INT C 



0 0053950 = /. R- 
4* 
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eourfe to finding tkc fuceeSW tAtSS/A * juof. 
tranf. vol. 69. part I. art. 7. 

INTERSCENDENT, in algebra, it applied to Jan £tien. 
quantities', when the exponent! of their powers are ra> 



431600 
215800 



•2589600= /. RXr. 
3 3979400 — /./• 



/. S = 2-6569000— L-453 = 1(5 : 8 i = Amount. 
250 



203 : 16 : 8 J = Intcrelt, 

'=365 



•05 36^0 5 

Daily, p = 150, R = 1 + 365"- -JBT 
X ll. 

2*56335*4 
2-56 2 29:9. 

■ 

•0000595 =/. R. 
4380 



47600 
1785 
2380 



•2606100 =/. Rx/. 
2 - 39794 00 = / '/' 



l.S 



2 6585500 — L.455 : 1 1 : 3i = 
»5° 

205 : 11 : 3i = Intereft. 



!nterft«- 

dco( 
I 



Thus 



Sec. are intcrfcen- 



INTERPOLATION, in the modern algebra, i» 
ufed for finding an intermediate term of a fcrics, ita 
place in the fciies being given. See Algebra and 
Si a its, Encycl. 

The method of interpolation waa firft invented by 
Mr Briggs and applied by him to the calculation of 
logarithms &c. in hi* Arithmcttca I*oj»arithmica, and 
his Prigonometria Britannica ; where he explains and 
fully applies, the method of interpolation by differences. 
His principles were followed by Reginal and Mouton 
in France, and by Cotes and others in England. W al- 
ii* made ufe of the method of interpolation in various 
parts of hi* works ; aa his arithmetic of infinites, and 
his algebra, for quadrature*, occ. The fame was al(b 
happily applied by Newton in various ways : by it he 
irivefligated his binomial theorem, and quadratures of 
the circle, ellipfe, and hyperbola. See Wallis'* Algebra, 
chap. 85. &c. Newton alfo, in lemma 5. lib. 3. Prin- 
cip. gave a mod elegant folution of the problem for 
drawing a curve line through the extremities of any 
number of given ordinate* | and in the fubfequent pio- 
potition, applied the folution of this problem to that of 
finding, from certain obferved places of a comet, it* 
place at any given intermediate time. And Dr Wa- 
ring, who adds, that a folution A ill more elegant, on 
fome account*, ha* been fine* difcovered by Men*. 
Nichol and Stirling, ha* alfo refolved the fame pro- 
blem, and rendered it more general, without having it- 



dical quantities, 
dent quantities. 

INTERSTELLAR, a word ufed by fome author* 
to exprcf* thofe parts of the univerfe that are without 
and beyond the limit* of our folar lyttem. 

1NTRADOS, the interior and lower fide, or curve, 
of the arch of a bridge, &c. In contradiftinction from 
the extrados, or exterior curve, or line on the upper 
fide of the arch. See Arch in this $«///. 

INVOLUTION and Evolution, are term* intro- 
duced into geometry by the celebrated Mr Huyghcns, 
to exprefs a particular manner of defer ibing curvilineal 
fpacrs which occurred to him when occupied in the im- 
provement of his noble invention of pendulum docks. 
Although he was even aftonifhvd at the accuracy of 
their motion, and they foon fupcrfeded all balance 
clocks, he knew that the wioe vibrations were fome- 
what flower than the narrow ones, aud that a circle was 
not fufficicntly incurvated at the fides to render ail the 
vibrations ifochronous. The proper curve for this pur- 
pofe became an interefting object. By a moll accurate 
inveftigation of the motions of heavy bodies in curved 
path*, he difcovered that the cycloid was the line re- 
quired. Lord Brouncker had difcovered the fame thing, 
as alfo Dr Walli.". But we do rot imagine that Hoy. 
ghens knew of this ; at any rate, he has the full claim 
to the dilcovery of the way of making a pendulum of- 
cillate in a cycloidal arch. It eafily occurred to him, 
that if the thread by which the pendulum hangs be fuf. 
pended between two curved cheek*, it would alternate- 
ly lap on each of them in its vibrations and would 
thus be railed out of the circle which it defcribes when 
fufpemVd from a point. But the difficulty wat to find 
the proper form of thofe cheeks. Mr Huyghcns was 
a moft excellent geometer, and was po.felTed of method* 
unknown to others by which he got over almoft every 
difficulty. In the prefent cafe there was fortunately no 
difficulty, the means of folution offeiing themfelves al- 
moil without thought. He almofl immediately difco- 
vered that the curve in question was the fame cycloid. 
That is, be found, that while a thread unwinds from an 
arch of a cycloid, beginning at the vertex, its extremity 
defcribes the complementary arch of an equal cycloid. 

Thu* he added to this curve, alieady fo remarkable 
for its geometrical properties, another no lefs curious, 
and infinitely exceeding all the others in importance. 

The Heps by which this property was difcovered are 
fuch dircft emanations from general principles, that 
they immediately excited the mind of Mr Huyghens. 
which delighted in geometry, to profecute this method 
of defcribing or transforming curve line* by evolution. 
It is furprifing that it had not ere this time occurred to 
the ancient geometers of the laft century, and particularly 
to Dr Barrow, who feemt to have racked his fancy for 
almoit every kind of motion by which curve lines caa 
be generated. Evolution of a thread from a curve i> a 
much more obvious and conceivable genefis than that of 
the cycloid invented by Merfcnnus or that of the 
conchoid by Nicomedcs, or thofe of the conic fec- 
tions by Vieta. But except fome vague exprefliona 
by Ptolemy and Gafleadus, about defcribing fpirals 
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snwhrion by a ihyf *d untapped from a cylinder, we do not re- 
^— "V— collect any thing of the kind among the writing! of 
the mathematician* ; and it is to Huyghens alone that 
«c are indebted for t his very beautiful and important 
branch of geometry. It well defervts both of thefe epi- 
thets. The theorem* which conftitute the doctrines of 
evolution are remaikahlc for their perfpicuity and neat- 
nefs. Nothing has fo much contributed to give us clear 
•otion* of a very delicate fubject of mathematical dif- 
cuffion, niracly curvature, and the mcafure and varia- 
tions of curvature. It had become the fubjeet of very 
• keen debate ; and the notions entertained of it were by 
- no means diilinct. Dut notliing can give fuch a pre- 
cite conception of the difference of curvature, in the 
different parts of a cycloid or other curve, as the behold- 
ing its defcription by a radius continually varying in 
length. This dodrine is peculiarly valuable to the fpe- 
culator in the higher mechanics. The intenfity of a de- 
fecting force is eftimated by the curvature which it in- 
duces on any rectilineal motion; and the variations of 
this intenfity, which is the character) flic of the force, 
or what we call its nature, is inferred from the varia- 
tions of this curvature. The evolution and involution 
of curve lines have therefore great claim to our atten- 
tion. But a Work like ours can only propofe to exhi- 
bit an outline of the fubject; and we mult refer our rea- 
ders to thole eminent authors who have treated it in 
detail. Wig in the Memoirs of the French Aca- 
demy for 1716, has lascn at irnmcnfe pains to prefent it 
in every form ; James Bernoulli las alfo treated the 
fubjeet in a very general and fyftcmatic manner. Some 
account is given of it in every treatife of fluxions. We 
recommend the original work of Mr Huyghens in par- 
ticular; and do not hefitate to fay, that it is the fineft 
Ipecimen (of its extent) of phyfico-mtthcmatical dif- 
cuffion that ever has appeared. Huyghens was the mod 
elegant of all modern geometers ; and both in the geo- 
metrical and phyfical part of this work, Dt Horol-igio Of. 
. tillatorio, he has preferved the utmotl rigour of demon- 
ftration, without taking one ftep in which Euclid or 
Apollouius would not have followed him. 

— juvat intcgrot tuctdcrt fontet 

yltque haurirt. 

Such authors form the tatte of the young mathema- 
tician, and help to preferve him from the almr.il mecha- 
nical procedure of the expert fymbolical anal y ft, who 
arrives at hts conclufion without knowing how he gets 
thither, or having any notions at all of the magnitudes 
of which he is treating. 

There are two principal problems in this doctrine. 

I. To afcertain the nature of the figure generated by 
the evolution of a given curve. 

II. To determine the rrature of the curve by whofe 
evolution a given curve may be generated. — Wc mail 
conlider each of thefe in order, and then take the op- 
portunity which this fubjeet gives of explaining a little 
the abllrufe nature of curvature, and its mcafurrs and 
variations, and lake notice of the opinion* or mathema- 
ticians -bout the prccifc nature of the angle of contact. 

Plate Trie curve line ABCDEI (fig. I.) may be confider- 

XXXi. e d as the tigt of a crooked ruler or mould j a thread 
may be fuppofed attached to it at F, and then lapped 
along it from F to A. If the thread be now led away 
from A, keeping it always tight, it i» plain that the ex- 
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trcmity A nuift defcribe a curve line hbcdef, and In W* ion. 

that the detached parts of the thread will always be v— -» 

tangents to the curve ABCDEF. In like manner will 
the curve line Yd c b A' be defcribed by keeping the 
thread fall at A, and unlapping it from the other end 
of the mould. 

This procefs was called by Mr Huyghens the Evo- 
lution of the curve ADF. ADF is called the Evo- 
Luri. A (//was named by him the Cuavg av Evo- 
Lt'rioN. It hjj been fiuce more briefly termed the 
Evolltrix, or unlappcr. It has alfo been called the 
Involute; bceaufe, by performing the proctfs in the 
opjkjfiie direction /(/A, the thread is lapped upon 
the mould, and the whole fpaceADF/</A is folded 
up like a fan. The detached parts Cr, D d, or C c, 
l^tf, tic. of the thread, are called Radii or th« Evo- 
lvtl ; perhaps with fome impropriety, bceaufe they ra- 
ther rcfemblc the momentary radii of the evolutrix. We 
may name them the evolved radii. The beginning 
A of evolution may be confidercd u the vertex of the 
curvrsi and the erids F and / may be called the. terns. 

There is another way in which this defcription of 
curve lines may be conctived. Inftcad of a thread F/ 
gradually lapped up on the mould, we mny conceive 
¥/ to be a ftraight edged ruler applied to the mould, 
and gradually rolled along it without Hiding, fo as to 
touch it in fucceflion iu all its points. It is evident, 
that by this procefs the point /will defcribe the curve 
/</ A, while the point F defcribes the other curve Yd a. 
This way of conceiving it gives a great cxteiition to the 
doctrine, and homologates it with that genefis of curve 
lines by which cycloids of all kinds are defcribed, and 
which we may djftipguilh by the name of Pxovolu- 
tion. For it is plain, that the relative motions of the 
points A and b are the fsme, whether the ruler b Bb' roll 
on the mould ABF, or the mould roll on the ruler: 
but thcie will be a great difference in the form of the 
line traced by the defcribing. point, if we fuppofe the 
plane on which it is traced to be attached to the rol- 
ling figure. Thus, when a circle rolls on a ftraight 
line, a point in its circumference traces a cycloid on the 
plane attached to the ftraight line, while the point of 
the ftraight line which quitted the circle defcribes on 
the plane attached to the circle another line ; namely, 
ti.e involute of the circle. This mode of defcription al- 
lows us to employ a curved ruler iu place of the ftraight 
one b B b' ; and thus gives a vaft extenlion to the the- 
ory. But at prefent we fliall confine ourfelves to the 
employment of the ftraight line /' 13 ! , only keeping ia 
mind, that there is an intimate connection between the 
lines of evolution and of provolution. 

By the defcription now given of this procefs of evo- 
lution and involution, It is plain, 

1. That the evolution is always made from the con- 
vex fide of the evolutc. 

2. That the evolved radii B i, Cr, D d, &c. are re- 
fpectively equal to the arches BA, CA, DA, 5cc of the 
evoltite which they have quitted ; and that iB^rCr', 
</ D </, &c are always e^ual to the whole arch ADF. 

t. That any point B of the lapped up thread de- 
fcribes duriug its evolution a curve hue B * tif pa- 
ralltl to be def ; bceaufe thefe curves arc always cqui- 
dittant from each other. 

4. That if the thread extend beyond the mould as a 
tangent to it, the extremity « will defcr.be a parallel or 

equidillant 
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Invalu'ixB eqw'dirtant cum ■ 5 Y ' • *# lying without 
M i "' From this it appears that B >* • • it the complete evo- 
lutrix of FEDCB, while b dee fit the evolutrix of that 
arch, and the added tangent B b. In like manner, the 
lapped up thread ADF, with the added part F»', de- 
fcribcs the evolutrix >' f ■/ a' A'. 



[ 17 ] I N V 

Abe def. Ate J in A, and have the fame tangent j it therefore InvoJu-ioo. 

doe» not deviate from it, othcrwife their tangents would < ' 
feparatc, and would not both be at right angles with 
the lines touching the evolute. They mud therefore 
coincide throughout. 

8. The arches bed and *ri, intercepted by the 



5. If from any point C of the evolute there be drawn fame radii B b and D d, may be called eontentric ; and 
lines C b, Cr, Cd, Ce, Sec. to the evolutrix, thofe the angles contained between the tangen t drawn thro' 
which are more remote from the vertex are greater than their extremities are equal. Thus the arglc a * • is e- 
thofe which are nearer. Draw B I, c C, d D, e £, qua! to Ipo; but although equidillant, pai allcl, and con* 
touching the evolute. C b it left than CB -f B b ; taining the fame angle between their tangents and be- 
that it (}), than C c. Again, DC + L' .- i» equal to twecn their radii, they arc not fimilar. Thus, the arch 
D d, which U left than DC + C d. Therefore C c it ■ * haa a curvature at « that it the fame with that of 
left than C d. Now let C e cut D d in r. Then e r any circle whofc radiua it equal to A « ; but the cur. 
-f r DE it greater than t E. But e E it equal to d r vature at A is incomparable with it, and uomcafurable. 
-f r DE. Therefore 1 r it greater than dr ; and t r The fame may be faid of the curvaturet at 3 and at B. 

9. If a circle ud% be defcribed round the am i D 



r C it prater than dr -f 1 C, which ia greater than 
c C. Therefore e C it greater than c C. 

6. Hence it follows, that a circle defcribed round ' 
any poirt of the evolute, with a radiua reaching to any touching the curve in 
point of the evolutrix, will cut the evolutrix in that it and the circle u d s 
point, and be wholly within it on the fide remote from in d, its centie mull t 
the vertex, and without it on the fide next the vtttex. 

7. The evolved radius cuts every arch of the cvolu- 
ttix perpendicularly, or a right line drawn through the 
intcTfection at right angles touchet the evolutrix in 
that point. Through any point d draw the line m d t 
at right angles to d D. The part of it m d next to the 
vertex ia wholly without the curve, becaufc it is with- 
out the circle defcribed round the centre D ; and thit 
circle is without the evolutrix on that fide of d which it 
next the vertex (6}. Any point / on the other fide of 
d is alfo without the curve. For let 1 1 E be another 
evolved radius, cutting D d in n: then nd is lefs than 

«i /, becaufe n dt it a right angle by conftruftion ; and either interfect it in meafurablc angles, or are within 
therefore a 1 d is acute. But becaufe E n + *D are or without the curve on both fides ol the point of con- 
tact. Thit circle u J % hat therefore the fame curva- 
ture with the curve in the point of contaci and coalcf- 
cencc. It is the eoj/icur va circle, the circle of equal 
curvature, the osculating circle (a name given it 
by Leibnitz). The evolved radius of the evolute is the 
radius or curvature of the evolutrix, and the point 
of the evolute it the cbntae or curvature at the 
of contact with the evolutrix. The evolute ii 



with the radius D d, it both touches and cuts the evo- 
lutrix in the point d, and no circle can be defcribed 
that point, and paling between 
: tor lincc it touches the curve 
be fomcwhere in the line d D per- 
pendicular to mdl. It cannot be in any point « more 
remote from d than I) 19 ; for it would pafg without the 
arch d ir, and be more remote than d u from the arch d c 
of the evolutrix. On the other fide, it would indeed 
pafs without the arch dx, which lies within the arch 
deof the evolutrix : but it would alfo pafs without 
the curve. For it haa been already dcmonflratcd (7) 
that nd is greater than ne ; and the curve would lie 
between it and the circle d z. 

Thus it appears, that a circle defcribed with the c- 
volvcd radius approaches nearer to the curve, or touches 
it more clofely, than any other circle ; all other circles 



greater than ED, E n + nd arc greater than ED + 
J )d, that it, than J '.«•, and n d it greater than ne. There, 
fore, fince it it left than a /, it follows that ne it much 
left than n /, and / lies without the curve. Therefore 
the whole line mdl it without the curve, except in the 
point d. It therefore touchet the curve in d, and the 
radiua D ■/ cutt it at right angles in that point. By the 
(ante rcafbning, it is demon ft rated, that aO the curves 

Abdf,***t,A'btdf' f ''fft'*\ are cut perpendku- the geometrical locus of all the centre* of curvature of 

larly by the tangents to the evolute. Alfo all theie curves the evolutrix. 

in; cried the evolute at right angles in their vert exes Thit ia the mod important circumftance of the whole 
It follows from this propofition, that from every doctrine of the involution and evolution of curve lines, 
point, fuch at /, or i, or 0, &c. in the fpace AOF com- It is affumed as a felf evident truth by the precipitant 
prehended by the evolute and its extreme tangents AO, writers of elements. It is indeed very like truth : For 
FO, two perpendiculars may be drawn to the cvolu- the extremity of the thread is a momentary radius during 
trix Ad/; and that from any point in the fpace with- the procefs of evolution; and any minute arch of the evo- 
in the angle A of only one perpendicular can be drawn \ lute nearer the vertex mult be conceived as more incur va- 
and that no perpendicular can be drawn from any point ted than the arch at the point of contact, becaufe defer i- 
on the other fide of ADF. Apollonius had obicrved bed with (hotter radii : for the fame reafon, all beyond 
thefe citrumftanccs in the conic feci ions, but had not the contact mull be left incur vatcd, by reafon of the 
thought of marking the boundary formed by the evo- greater radii. The cuivature at the contact mull be 
lute ADF. Had he noticed this, he would certainly neither greater nor left than that of the circle. But 
have difcovcred the whole thcoiy of evolution, and its we thought it better to follow the example of Huy. 
importance in fpcculative geometry. ghens, and to ettabliih thit leading propofition on the 
It alfo follows from this propofition, that if a curve Hncttlt geometrical retfoning, acknowledging the fin- 
Abe def is cut by the tangents of ABCDEF at gular obligation which roathemuicians are under to him 
tight angles in every point, it will be defcribed by the for giving them fo palpable a method of fixing their no- 
evolution of that curve : For if the evolutrix, whofe tiout on this fubjeft When the evolute of a curve is 
vertex is A, be really defcribed, it will coincide with given, we have not only a clear view of the genelis of 
SurrL. Vol. II. Part I. C the 
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Hath t j <e curve, with a neat and accurate mechanical method 
cf dtferibing it, but alfo a diftinct comprchenfion of the 
whole curvature, and a connected view of iu gradual 
variation*. 

Wr fpeak of curvature that it greater and leffer; and 
every perfon has a general knowledge or conception of 
the difference, and will fay, that an cllipfit it more 
curve at the extremities of the tranfverfe axis than any 
where elfc. But before we can inftitnte a companion 
between them with a precifion that leads to any thing, 
we muft agree about a meafure of curvature, and fay 
what it ii we mean by a double or a triple curvature. 
Now there are two ways in which we may coufider 
curvature, or a want of rectitude : We may call that 
a double curvature which, in a given fpace, carries u« 
twice as far from the ftraight line ; or we may call that 
a double curvature by which we deviate twice as much 
from the fame direction. Both of thefe meafurcs have 
been adopted ; and if we would rigidly adhere to them, 
there would be no 100m for complaint : but mathemati. 
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fome very intricate qucftions and erroneous notions, '"volutin. 
There can be little doubt of their impropriety : For "~ V'-^ 
when we fay, that the curvature at A is infinitely great, 
er than at «, we do not recoiled that thcfl.xure of the 
whole aich A b is equal to that of the whole arch ■ <% 
and the flexure at A mull either make a part of the 
whole flexure, or it mull be fomcthing difparate. 

The evolutrix Air*// (fig. 2.) of the common e- 
quilateral hyperbola exhibits every pofliblc magnitude of 
curvature in a very fmall fpace. At the vertex A of the 
hyperbola it is perpendicular to the curve ; and there- 
fore has the tranfverfe axis A » A ' for its tangent. The 
curvature of the evolutrix at A is called infinitely great. 
As the thread unlaps from the branch ABC, its cxtic- 
mity defcribes A. be. It is plain, that the evolutrix 
mult cut the affymptote t H at right angles in fome 
point G, where the curvature will be what is called in- 
finitely fmall ; beciufe the centre of curvature has re- 
moved to an infinite diftance along the branch AF of 
the hyperbola. This evolutiix may be continued to 
have not been ftcady in this refpect, and by mixing the vertex of the hyperbola on the other fide of the af- 
and confounding thefe meafures, have frequently puzzled fymptote, by caufing the thread to lap upon it, in the 
their readers. All agree, however, in their firft and fame way that Mr Huyghens completed his cycloidal 
fimple meafures of curvature, and fay, that the curva- ofcillation. Or we may form another evolutrix « # /I * 
ture of an arch of a citclc is as the arch directly, and »'a*i* A ', by lengthening the thread from G to ,, the 
a» the radius inverfeJy. This is plainly meafuring cur- centre of the hyperbola, and fuppofing that, as f >on is 
vature by the deflection from the firft direction. In an the curve A < i - completed, by unlapping the thread 



arch of an inch long, there it twice as much deflection 
from the firft direction when the radius of the circle it 
of half the length. If the radius is about J7ith inches, 
an arch of one inch in length produces a final direction 
one degree different from the firft. If the radius is 1 144 
inches, the deviation is but half of a degree. The linear 
deflection from the ftraight path is alio one half. In 
the cafe of circles, therefore, both meafures agree : but 
in by far the greateft number of cafes they may differ 
exceedingly, and the change of direction may be great- 
eft when the linear deviation is leaft. Flexure, or 
change of direction, is, in general, the moft frnfible and 
the moft important character of curvature, and is wv 
derftood to be its criterion in all cafes. But our pro- 
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from the branch A BC, another thrc&d laps upon the 
hyperbola A" F". This lift is conudered as a more ge- 
ometrical evolution than the other : For the mathema. 
ticians, extending the doctrine of evolution beyond Mr 
Huyghcns's reftriction to curvet which had their con- 
vexity turned one way, have agreed to coufider at one 
continued evolution whatever will complete the curve 
expreffed by one equation. Now the ftme equation 
expreflei both the curves AF and A 'F, which oc- 
cupy the fame axis A A '. The cycloid employed by 
Huyghens is, in like manner, but one continuous curve, 
defciibed by the continued provolution of the circle 
along the ftraight line, although it appears as two 
branches of a rtptalfil curve. We (hall meet with many 
inftar-ces of this (eemingly compounded evolution when 



ceffet for difcovering itt quantity are generally by firft 

difcoveiing the linear deviation ; and, in many cafes, treating of the fecond queftion. 
particularly in our philofophical inquiries, thit linear Since the arch A b JG contains every magnitude of 

deviation is our principal object. Hence it has hap- curvature, it appears that every kind of curvature may 

pened, that the mathematician hat frequently flopped be produced by evolution. We can have no- conception 

rtiort at this refult, and has adapted his theorems chief- of a flexure that is greater than what we fee at A, or 

ly to this determination. Thrfc differences of object lefs than what we fee at G ; yet there are cafes which 

have caufed great confufion in the methods of coufider- feem to (hew the contrary, and are familiaily laid, by 

ing curvature, and led to many difputes about its na- the greateft mathematicians, to exhibit curvatures infi- 



tpre, and abov.t the angle of contact ; to which dif- 
putes there will be no end, till mathematiciant have a- 
greed in their manner of expreffing the meafures of 
curvature. At prtfent we abide by the meafure al- 
ready given, and we mean to exprefs by curvature or 
flcxuie the change of direction. 

This being premifed, we obferve, that the curvature 
of all thefe curves of evolution where they feparate 
from their evolutes, it incomparable with the curvaluie 
in any other place. In thit point the ladius has no 
magnitude ; and therefore the curvature it faid to be 
infinitely great. On the other hand, if the evolved 
curve has an aflymptotc, the curvature of the evolutrix 
of the adjacent branch i» faid to be infinitely fmall. 
Thefe expreffions becoming familiar, have 



nitely fmallcr ft ill. Thus, let ABC (fig. 3.) be a co- 
nical parabola, whofe parameter is AP. Let AEF be 
a cubical parabola, whofe parameter it AQ_ If we 
make AQ[_to AD as the cube of AP to the cube of 
AQ^, the two parabolas will intcrfect each other in the 
ordinate DB. For, making AP as p, and AQ_= q, 
and calling the ordinate of the conic parabola v, that 
of the cubic parabola z, and the indeterminate abfeiffa 
AD v, we have 

/>» : 7' = q : x, = if : x J , and/ : q = q : « • 
but q : p S<!/{ therefore, by compofition, 

/» : y» = q* : p x = q': y', and / : 7 = q : j • 
therefore % — y, and the parabolas inteifect in B. 

Now, becaule in all parabolas the ordinate* drawn at 
the extremity of the parameters arc equal to the para- 
meter*, 
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tovoJnHon- meters, the inxerftcVcuif 7 and p will be in a line A 7^ 
u — "\ which make* half a right angle with the axis AP. 
Therefore, when AO U greater than AP, the point q 
is without the conic -1 purabols, and the whole arch of 
the cubical parabola cut ofT by the ordinate DB ii alfo 
without it; but when AQj*» lefs than AP, q is within 
the conical parabola, as is alfo the arch q B. There- 
fore the remaining arch BEA M without it, and is 
therefore lefs incurvatcd at A. An endlefs number of 
conical parabolas of fmaUer curvature may be drawn by 
enlarging AP ; yet there will (till be an arch AEB of 
the cubical parabola which is without it, and therefore 
lefs incurvatcd. Therefore the curvature of a cubical 
parabola is lefs than that of any conical parabola : It 
is faid to be infinitely lefs, becaufe an infinity of cubical 
parabolas of /mailer eurvaturt than AEB may be drawn 
by enlarging AQ^ 

It may be demonftrated in the fame manner, that a 
paraboloid, whofe ordinates are in the fubbi quad rate ra- 
tio of the abfeiflae, has an infinitely fmaller curvature at 
the vertex than the cubical parabola. And the cutva- 
ture of the paraboloid of the next degree is infinitely 
Ufa than this ; and fo on continually. Kay, Sir Ifaac 
Newton, who fit ft took notice of this lemarkable cir- 
cumftance, demonft rates the fame thing of an endlefs 
fucceffion of paraboloids intcrpofed between any two de- 
grees of this ferits. h'eque nsvit (faya he) natura Rml- 
tern. 

If this be the cafe, all curves cannot be defcribed by 
evolution ; for we have no conception of a radius of 
curvature that is greater than a line without limit. The 
theory of curvilincsl motions delivered in the article 
Dynamics mull be imperfect, or there mud be curve 
lines which bodies cannot defcribe by any powers of 
nature. The theory there delivered profefliss to teach 
how a body can be made to defctibe the cubical para- 
bola, and many other curves which have thefe infinite- 
ftmal cuivatures; and yet its demonstrations employ 
the radius of curvature, and cannot pioceed without it. 
We profefs ourfelves obliged to an attentive reader 
(who has not favoured us with his name) for making 
this observation. It merits attention. 

There muft be fomc paralogifm or mifconceptionin 
all this language of the mathematicians. It does not 
ricceffaiily follow from the arch AEB lying without 
the arch AIB, that it is lefs incurvatcd at A } it may 
be more incurvatcd between A and B. Accotdingiy 
we fee, that the tangent BT of the conical patabola ia 
lefs inclined to the common targent AV than the tan- 
gent B / of the cubical parabola is ; and therefore the 
flexure of the whole arch AEB is greater thin that of 
the whole arch AIB ; and we (hall fee afterwards, that 
there is a part of AEB that is more incurvatcd than 
any part of AIB. There is nothing corrcfpor.ding to 
this unmeaning and inconceivable fucceffion of feriefes of 
magnitudes of one kind, each of which contains an end- 
lefs variety of individuals, and the greatetl of one feries 
infinitely lefs than the fmallcft of the next, &c ; there is 
nothing like this demonftrated by all our argument*. 
In none of thefe do wc ever treat of the curvature at 
A, but of a curvatute which is not at A. At A wc 
have none of the lines whxh arc indifpenfably nrceffary 
for the demonftration. Bcfides, in the very fame man* 
net that wc can dcfciibc a cubical patabola, and prove 
that it has an arch lying without the conical parabola, 
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we can defcribe a circle, and demonflrate that it Ins al- Involution* 
fo an arch lying without the parabola. Thefe infinite- ""v - J 
ftmal curvatures, therefore, arc not warranted by our 
arguments, nor does it yet appear that thete ire curves 
which cannot be defcribed by evolution. Wc are al- 
ways puzzled when wc fpeak of infinite* and in*nitefi- 
nuUacof fomtthing precifc and detcrminite ; whereas 
the very denomination precludes all determination. We 
take the diitinguilhing circumftance of tbofe different 
orders for a thing clearly understood , for we build 
much on the dillinttion. We conceive the curvature 
of the cubical pirabola as verging on that of tlie com- 
mon paraboli, and the one ferie* of curvatures as be- 
ginning where the other ends. But Newton has (hewn, 
that between thefe two feriefes an endlefs number of fi- 
milar feriefes may be interpofed. The very names gi- 
ven to the curvature at the extremities of the hyperbo- 
lic evolutrix have no conceptions annexed to them. A t 
the vertex of the hyperbola there is no line, and at the 
intersection with the affymptotc there is no curvature. 
Thefe unguarded expreflions, therefore, fhould not 
make us doubt whether all curves may be defcribed by 
evolution. If a line be incurvatcd, it is not Itraight. 
If fo, two perpendiculars to it muft diverge on one lide, 
and mull converge and meet on the other in fome point. 
This point will fie between two other points, in which 
the two perpendiculars touch that curve by the evolu- 
tion, of which the given arch of the curve tmy be de- 
fcribed. Finally (which fhould decide the qucftion), 
we (hall fee by and bye, that tlte cubic, and all higher 
orders of paraboloids, may be fo defcribed by evolution 
from curves having affymptotic branches of determi- 
nable forms. 

Such are the general affections of lines generated by 
evolution. They are not, properly fpealctng, peculiar 
properties; for the evolutrixes may be any curve lines 
whatever. They only fcrve to mark the mutual relations 
of the evolutes with their evolutrixes, and enable us to 
conltruct the one. and to discover it* properties by 
means of our knowledge of the other. We proceed to 
fhew how the properties of the evolutrix may be deter- 
mined by our knowledge of the evotute. 

This problem will not long occupy actcntioo, being 
much limited by the conditions. One of the firlt is, 
that the length of the thread evolved mult be known in 
every pofition : Therefore the length of the evolved 
arch muft, in like manner, be known ; and this, not 
only in tote, but every portion of it. Now this is not 
univerfally, or even generally the cafe. The length of 
a circular, parabolic, hyperbolic, arch has not yet been 
determined by any finite equation, or geometrical con- 
Arudion. Therefore their evolutrixes cannot be deter- 
mined othcrwife than by approximation, or by cumpi- 
rifon with other magnitudes equally undetermined. Yet 
it fometimes happens, that a curve is difcovercd to e- 
volve into another of known properties, although we ■ 
have not prtvioufty difcovercd the length of the evolved 
arch. Such a difcovery evidently brings along with it 
the rectification of the evolute. Of this we have an in- 
ftance in the very evolution which gave ocenfion to the 
whole of this doctrine; nanuly, that of the cycloid ; 
which we (hall therefore take as our f rft example. 

Let ABC (hg. J.) be a cycloid, of which AD is 
the axis, and AHD the generating circle, and AG a 
tangent to the cycloid at A, and equal to DC. Let 
C a BKE 
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tnvo'ution.BKE touch the cycloid in B, and cut AG in K. 
" <r~~~ is required to find the fituation of that point of the line 
BE which had unfolded from A ? 

Draw BH parallel to the bafe DC of the cycloid, 
cutting the generating circle in H, and join HA. De- 
fcribe a circle KEM equal to the generating circle 
AMD, touching AG in K, and cutting BK in fome 
point E. It it known, by the properties of the cycloid, 
that BK ia equal and parallel to HA, and that BH is 
equal to the arch A A 1 I. Becaufc the circlet AHD 
and KEM are equal, and the anglet HAK and AKE 
are equal, the chord* AH and KE cut off equal arches, 
and are ihemferve* equal. JVccaufe BHAK ia a paral- 
lelogram, AK it eqnal to HB ; that ia, to the arch 
A * H, that is, to the arch K m E. But if the circle 
KI M had been placed on A, and had mlled from A 
lo K, the arch difengaged would hare been equal to 
A K, and the point which was in contact w'th A would 
now be in E, i~ the circumference of a cycloid AEF, 
equal to CBA, having the line AG, equal and parallel 
to DC, for its brfe, and GF, equal and parallel to DA, 
f ir its, axis. And if the ciismeter KM be drawn, and 
EM be j lined, EM touches the eyebid AEF. 

Cor. The arch BA of the cycloid is equal to twice 
the parallel chord HA of the generating circle : For 
this arrh is equal to the evolved line BK 1. ; and it hat 
hern (hewn, that EK is equal to KB, and BE is there- 
fare equal to twice BK, or to twice HA This pro- 
jierty had indeed been demonfl rated before by Sir Chri- 
llopher Wren, quite independent of the doctrine of evo- 
lution ; but it is given here as a legitimnc rcfult of 
this doArinc, and an example of the ufe which may be 
made of it. Whenever a curve can be evolved in- 
to another which is fufceptible of accurate determina- 
tion, the arch of the evolved curve is determined in 
length ; for it al*ays makes a pin of the thread whofe 
extremity defer iocs the evolutrix, and it* length it 
found, by taking from the whole length of the thread 
that part which only touche« the ctuvc at its vertex. 

This genefis of the cycloid AEF, by evolution of 
the cycloid ABC, *lfo gives the mod palpable and fa- 
tisfaflory determination of the are* vf the cycloid. For 
fmce BK is always parallel to AH. AH will fweep 
over the whole furface of the femicirck AHD, while 
BE fwceps over the whole fpace CBAF.F; and fince 
BE is always double of the fitnultancous AH, the 
fpace CB AEF is quadruple of the Icmicirelc AHD. 
But the fpace defcribed in any moment by BK it alfo 
one fourth part of that defcribed by BE. Therefore 
the area GAFF is three time* the fcmicirvle AHD ; 
and the fpace DHABC is double of it ; and the fpace 
CBAG is equal to it. 

Sir lfaac Newton has extended this remarkable pro- 
perty of evolving into another curve of the fame kind 
to the whole clafs of epicycloids, that is, cycloids form- 
ed by a point in the circumference of a circle, while 
the circle rolls on the circumference of another circle, 
cither on the convex or co-cavc fide ; and he has de- 
monltratcd, that they alfo may all be rectified, ai.d a 
fpace afligned which is equal to their area (See Princi- 
pin, B. I. prop. 48. Sec). He demonftrates, that the 
whole a r ch is to four times the diameter of the gene- 
rating circle as the radius of the bafe is to the fum or 
difference of thofe of the bafe and the generating circle. 
We recommend thefe propofition* to the attention of 
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It the young reader who wifhet to form a goal tafte in hvalnrkra. 
mathematical refearchet ; be will there tee the gcome- 1 » ■ 
trical principle* of evolution elegantly exemplified. 

We may jufl obferve, before quitting this claft of 
curves, that many writers, even of fome eminence, in 
their compilation* of elements, give a very faulty proof 
of the pobtion of the tangent of a curve defcribed by 
rolling. They fay, for example, that the tangent of 
the cycloid at E it perpendicular to KE ; becaufc the 
line KE it, at the moment of defcription, turning 
round K at a momentary centre. This, to be fure, 
greatly fhortrnt investigation ; and the inference is a 
truth, not only when the rolling figure it a circle roll- 
n a Untight line, but even when any one figure 
on another. Every point of the rolling figure 
really evyiw to move perpendicularly to the line joining 
it with the point of contact. But thit genefi* of the 
arch E--, by the evolution of the arch b t, fhew« that 
K i* by no means the centre of motion, nor HK the 
radiu* of curvature. Nor i* it, in the cafe of epicy- 
cloids, trochoids, and m-.ny curvet of thit kind, a very 
rafy matter to find the momentary centre. The circle 
KE Vf it both advancing and turning round itt centre ; 
and thefe two motions arc equal, becaufc the circle dues 
not Hide but roll, the detached arch hting always equal 
to the portion of the bafe which it quits Therefore, 
drawing the tangents E g, M , , and completing the pa- 
rallelogiam E/ M,j, E/ will reprtfent the progref. 
five motion of the centre, and Ej the motion of rota- 
tion. EM, the motion comiK.u iJtd of thefe, muft be 
perpendicular to the chord EK. 

The iiivcftigRtion that we have given of the evolutrix 
of the cycloid has been foincwhat peculiar, being that 
which offered itfelf to Mr Huyghcns at the time when 
he and many other etrioent mathematician were much 
occupied with the fsngular propcrtict of this curve. It 
does not ferve, however, fo well for exemplifying the 
general proceft. For thi» purpofr, it it proper to avail 
ourfelvet of all that we know of the cycloid, and parti, 
cularly the equality of itt arch BA to the double of the 
parallel chord HA. This being known, nothing ca;i 
be more Gmple than the determination of the ovolutrix, 
either by availing ourfelvet of every property of the cy- 
cloid, or by adhering to the general procefs of r<.feirirg 
every point to an ahlciiTa by means of p.-rpendicular or- 
dinatet. In the firft method, knowing that /HE it 
double of BK, and therefore KE equal to HA, and 
KA = BH, = H b A, = K m E, we find E to be the 
difcribing point of the circle, which has rolled from A 
to K. In the other method, we m-jlt draw EN per- 
pendicular to AG ; then, becaufe the point E moves, 
during evolution, at right angles to BE, EK it the 
normal to the curve defcribed. and NK the fubnormal, 
and it equal to the correfponding ordinate H' I of the 
generating circle of the cycloid ABC. This being a 
charactcnftic property of a cycloid, E it a point in the 
circumference of a cycloid equal to the cycloid ABC. 

Or, laflly, in accommodation to cafct where we are 
fuppofed to know few of the propertiet of the evolute, 
or, at lead, not to attend to them, we may make ufe of 
the fluxionary equation of the evolute to obtain the 
fluxionary equation of the evolutrix. For thit purpofe, 
take a point e very near to E, and draw the evolving 
raJiut br, cutting Ef (drawn parallel to the bafe DC) 
in 0 ; draw en parallel to the axis of the evolute, cut- 
ting 
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Mfohitiofutinr E 0 in v ; alfo draw b b i parallel to the hafe, and 
u » B a perpendicular to it. Tf both curve* be no* refer- 
red to the fame axis CGF, it in ptain tint B i, B.7, 
and db are ultimately as the fluxions of the arch, ab- 
fcifs, and ordinate of the evolute, and that Et, rv, and 
t»E, are ultimately as the fluxion* of the arch, abfcifla, 
and ordinate of the evplutrix. Alfo the two fluxionary 
triangle* are fimilar, the fides of the one being perpen- 
dicular, rcfpectivcly, to thofe of the other. If both are 
referred to one axis, or to parallel axei, the fluxion of 
the abfcifla of the evolute ia to that of tta ordinate, at 
the fluxion of the ordinate of the cvolutrix is to that of 
it« abfcifla. Thus, from the fluxionary equation of the 
one, that of the other may be obtained. In the prefent 
cafe, they may be referred to AD and FG, making 
CG equal to the cycloidal arch CBA. Call this a t 
AI, x ; IB, / ; and AB, or EB, e. In like manner, let 
Ft be=u, fE = tJ, and FE - tv ; then, becaufe 
DH* = DA' — AH', mod DA and AM are the 
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by what waa faid above, that is, w = 
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— f " Therefore we have w.u ( s « : */ * <">) 

*/ lau 

sv^ia: u — VOF: */f~7, which is the analogy 
competent to a cycloid whofe axia is OF :s DA. 

It i* not nccefTary to infill longeron this in thii place; 
becaufe all thefe thing* will come more naturally before 
u» when we are employed in deducing the evolute from 
ita cvolutrix. 

When the ordinatea of a curve converge to a centre, 
in which cat it is called a radiated curve, it ia mo ft conve- 
nient to confider ita evolutrix in the fame way, concei- 
ving the ordinate.* of both a* infilling on the circum- 
ference of a circle defcribed round the fame centre. 
Spirsla evolve into other fpirals, and exhibit feveral pro- 
perties which afford agreeable occupation to the cut tout 
geometer. The equiangular, logarithmic, or toxodro- 
mtc fpiral, ia a very remarkable example. Like the cy- 
cloid, it evolves into another equal and fimilar equian- 
gular fpiral, and ia itfelf the cvolutrix of a third- Thii 
i* evident on the flighted infpeetion. Let Crqp (fig 
6. ) be an equiangular fpiral, of which S ia the centre ; 
if a radius SC be drawn to any point C, and another 
radius SP be drawn at right anglea to it, the intercept- 
ed tangent CP is known to be equal to the whole 
length of the interior revolutions of the fpiral, though 
infinite in number. If the thread CP be now unlapped 
from the arch Cry, it is plain that the tarlt mo- 
tion of the point P is in a direction PT, which ia 
perpendicular to PC, and therefore cuts the radius 
l'S in an angle SP 1 , equal to the angle SCP ; and, 
fince this is the cafe in every pofition of the point, 
it is manifeft that its path mud be a fpiral VQK , cut- 
ting the radii in the fame angle as the fpiral Crqp. 
James Bernoulli firil difcovctcd this temarkabte proper 
ty. He alfo remarked, that if a line PH be drawn 
from every point of the fpiral, making an angle with 
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the tangent equal to that made by the radius (like an tevoiotfao. 
angle of teflertion correfponding with the incident ray 
SP), thofe reflected rays would all he tangents to another 
fimilar and equal fpiral I v H ; fo that PH = PS. 3 
and H ate conjugate foci of an infinitely flendrr pencil; 
and therefore the fpiral I v H is the cmflic by reflec- 
tion of RQP for rays flowing from S. If another equal 
and fimilar fpiral ,r vj roll or. 1 1> H, ita centre % will 
defcribe the fane foiral in another pofition was. All 
thefe things flow from the principles of evolution alone : 
and Mr Bernoulli traces, with great ingrnuity, the con- 
nection and dependence of cauftics, both by reflection 
and refraction, of cycloidal, and all curve* of provolu- 
tion, and their origin in evolution or involution. A 
variety of fuch repetition* of this curve (and many other 
lingular properties), made him call it the srtaa mira- 
bili*. He defired that it (hould be engraved on hi* tomb- 
Hone, with the infeription eadim mutata acsuaon, as 
cxprcfGve of the refurrection of the dead. See his two ex- 
cellent diflcrtation* in Aa Erudit. 1 69 j, March and May. 

Another remarka»>lc property of this fpiral ia. that 
if, inftead of the thread evolving from the fpiral, the 
fpiral evolve from the ftraight line PC, the centre S 
will defciibe the ftraight line PS. Of thi* we have an 
example in the apparatus exhibtted in courfes of expe- 
rimcmrl philofophy, in which a double cone defcendo, 
by roiling along two rulers inclined in an angle to each 
other (fee GravrfamU't Nat. Phil. I. $ Mel It it 
pretty remarkable, that a rolling motion, fcemingiy 
round C, at a momentary centre, (hould ptoJuce a mo- 
tion in the ftraight line SP; and it (hews the inconclu- 
Gvencfs of the reafoning, by which many compilers of 
elements of geometry profefs to drmonllrate, that the 
motion of the defcribing point S is perpendicular to the 
radius. For here, although this (iteming 
radius may be (hotter than any line that can 
be named, the real tadius of curvature is longer than any 
line that can be named. 

But it ia not merely an object of fpeculative' geome- 
tric curioti'.y to mark the intimate relation between the 
genefis of curves by evolution and provolution ; it may 
be applied to important purpofes both in fcience and in 
art. Mr M'Laurin has jjiven a very inviting example 
of this in hit account of the Newtonian philofophy t 
where he exhibits the moon's path in atfolutc fpace, 
and from thi* propofes to invelligate the deflecting 
forces, at-.d tin vtrfa. We have examples of it in the 
arts, in the formation of the pallets of pendulums, the 
teeth of wheels, and a remarkable one in Melts Watt 
and Boulton's ingenious contrivance for producing the 
redilineal motion of a pifton rod by the combination of 
circular motion*. M. de la Hire, of the Academy of 
Sciences at Paris, has betn at great pains to (hew how all 
motions of evolution may be cunvritcd into motions of 
provolution, in a memoir in 1706. But he would have 
done a real fervtcc, if, inftead of this ingenious whim, he 
had (hewn how all motions of provolution may be 1 ra- 
ced up to the evolution which is cquivalert to them. For 
there is no organic gencfis of a curvilineal motion fo (im- 
plc as the evolution of a thread from a curve. It ia the 
primitive genefis of a circle; and it is in evolution alone 
that any curvilineal motion is comparable with circu- 
lar motion. A given curve line is an individual, and 
therefore it* primitive o-ganical genefis mutt alfo be ita. 
dividual. This is ftriftly true of evolution. A para- 
bola 
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re ire infinite mo- the curvature of line. 
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it* mcafurr, and the law of it» InvsWua. 
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Ji-vi !j> or.lioJa li aj but one evolute. But the 
" ,r ~"~ tiona of provolution which will defcribt a parabola, or variation in all particular cifcu. The evolute of a curve 
any curve line whatever ; thciefore thefe are not primi- i* the geometrical expreffion, and cnhibition to the eye, 
tive organical modes of defcription. 



That thii, how- 

ever, is the cafe, may he veiy eafily (hewn. Thus let 
AliCD (fig. 7.) be a parabola, or any curve ; and let 
a 1 4 d be any other curve whatever. A figure Em i I hi 
may be found inch, that while it rolls along the curve 
abed, a point in it (hall defcribe the parabola. The 
procefs is as follows : Let B b, Cc, 1) d. Sec. be a 
number of petpendiculars to the parabola, cutting the 
curve a b c d in fo many points. The perpendiculars may 
be fo difpofed that the pointi a, b, e, Sec. (hall be cqui- 
diftant. Now we can conftrud a triangle E e h fo, that 
the three (ides E e, e b, and h E, (hall be refpedively equal 
to the three hoc* E e, ef, F f. In like manner may the 
whole figure be conflruded, having the little bafe* of 
the triangles refpedively equal to the fucceflive portions 
of the bale Abed, and the radii equal to the perpen- 
diculars B b, C f , D d, &c. Let this figure roll on this 
bafe e. While the little fide el moves from ita prefent 



of both thefe affections of curve lines. 

Since the evolved thread is always at tight angles to 
the evolutrix and its tangent, and is itfelf always a tan- 
gmt of the evolute, it follows, that alt lines drawn per- 
pendicular to the arch of any curve, touch the curve 
line which will generate the given curve by evolution. 
Were this evolved curve ptevioufly known to us, we 
could tell the precife point where every perpendicular 
woul 1 touch it ; but this being unknown, we mult de- 
termine the points of contact by fome ether method, 
and by this determination we afcertain fo many pointa 
of the evolute. The method purliied is this: When 
two perpendicular* to the prcpofed curve are not pa- 
rallel (which we know from the known poGtion of the 
tangents of our curve), they mud interfed each other 
fomcwhere on that fide of the tangents where they con- 
tain an angle left than 180 0 . But when they thus in- 
terfed, one of tlicm ha* already touched the evolute, 
pofition, And applies itfelf to ef, the point E defcribe* and the other ha* not yet reached it. Thus let It, tt 



an arch E ■ of a circle round the eentre t, and, falling 
within the parabola, i* fomcwhere between E and r ■ 
Then continuing the provolution, while the next Gde 
h i turns round / till i applies to r, the point E de- 
fcribe* another arch ■ F 0 round/, full rifing up and 
reaching the parabola in F, when the line £E coincide* 



(fig. 1.) be the two perpendiculars: being tangent* to 
the evolute, the point t of their interferon mull be on 
it* convex fide, and the unknown point* of contact B 
and E mull be on different fide* of /. Tbcfc arc ele- 
mentary truths. 

Let r E approach toward * B, and now cut it in x. 
with /F, and then falling within the parabola till the The contad ha* Ihifted from E to D, and * it ftill be- 
point b begin to rife again from /by the turning of the tween the contad*. When the (hitting perpendicular 
rolling figure round the point £. Reverting the motion, comes to the pofition 1 C, the interfedion is at i, be* 
the fides i b, h e, el, Sec. apply themfclve* in fuccefGon tween the contad* B and C. And thu* we fee, that 
to the portion* ( f/, fe, e d, Stc. of the bafe, and the as the perpendicular* to the involute gradually approach, 
point E defcribe* an undulating line, confiding of arche* their contad* with the evolute alfo approach, and their 
of circles round the fucceffivc centres g,f, e. Sec. Thefe interfedion is always between them. Hence it legiti- 
circular arches all touch the parabola in the points G, mately follow*, that the ultimate pofition of the intcr- 
F, E, Stc- and feparate fiom it a little internally. By fedion (which alone is fufccptiblc of determination by 



diminilhing the portions of the bafe, and increafing the 
number of the triangular clement* of the rolling figure 
without end, it is evident that the figure becomes ulti- 
mately curvilineal in (lead of polygonal, and the point 
E continues in the parabola, and accurately defcribe* 



the properties of the invulute) is the pofition of the 
point of contad, and therefore determines a point of 
the evolute. The problem is therefore reduced to the 
invetligation of this ultimate interfedion of two perpen- 
dicular* to the propofed curve, when they coale(cc after 
it. It is now a curvilineal figure, having it* elementary gradually approaching. Tbi* will be bell illuilrsted by 
arches equal to the portions of the bafe to which they an example : Thcrefoie let ABC (rig. S. ) be a parabola, 
apply ic fucccflion, and the radii converging to E equal of which A is the vertex, AH the axis, and AV one 



to the perpendicular* intercepted between the curve 
A BCD and the bafe. It may therefore be accurately 
conflruded. 

It is clear, that pradical mechanics may derive great 
advantage from a careful ftudy of this fubjed. We now 
fee motions executed by machinery which imitate almoft 
every animal motion. But thefe have been the refult 
of many random trials of <wiperi,fn<ul-butet, &C of va- 
rious kinds, repeatedly corrected, till the deli red motion 
is at Lit accoroplifhcd. But it is, as we fee, a fcienti- 
fic problem, to conftrud a figute which (hall certainly 
produce the propofed motion ; nor 13 the procefs by 
any means difficult. But how fimple, in comparifon, 
is the produdion of this motion by evolution. We 
have only to find the curve line which is touched by 
a!l the perpendiculars B b, C e, D d, &c. This natu- 
rally leads us to the fecond prohlcm in this dudrinc, 
namely, to determine the evolute by our knowledge of 



half of the parameter; let BE and CK be two perpen- 
dicular*) to the curve, cutting the axis in E and K, and 
intci feeling each other in r ; draw the ordinate* BD, 
CV, and the tangent BT, and draw BF parallel to the 
axi*, cutting CK in F, and CN in O. 

Bccaufe the perpendiculars interfed in r, we have 
rE : EB = EK : BF. If therefore we can difcover 
the ratio of EK to BF, we determine the interfedion 
r. But the ratio of EK to BF i* compounded of the 
ratio of EK to BO, and the ratio of BO to BF. The 
firlt of thefe i* the ratio of equality ; for DE and VK 
are, each of them, equal to AV, or half the parameter. 
Take away the common part VE, and {he remainder* 
EK and DV arc equal, and DV i* equal to BO ; there- 
fote EK : BF a BO : BF ; therefore r E : r B = 
BO : BF, and (by divition) BE : E r - FO : OB. 
Mow let the point C continually approai-h to B, aud at 
laJi unite with it. The interfedion r wiil unite with a 



the involute: a problem of greater difficulty at.d of point of contad N on the evolute. The ultimate ratio 
greitcr importance, as it implies, aud indeed teaches, of FO to OB, or of fo : 0 B, is evidently tint of ED 

to 
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InTfluror to DT, or ED to jDA ; therefore BE : EN = ED 
«— v ■ : i DA, or at half ihe parameter to twice the abfeiffa. 

Thus have wc determined a point of the evolute ; and 
we may, in like manner, determine as many at we 
pleafe. 

But we wifh to give a general character of this cvo- 
lite, by referring it !o EH axis by perpendicular ordi 



ment of any Hue higher than the citcle. It is the fe- ta<wta*ii 
cond curve that has Keen fo rectified, the cycloid i 
having been rectified by plain geometry a very few 
years before by Sir Chrift ipher Wren. It is very true, 
and he candidly admit* it. that th;s very curve had been 
rectified before by Mr W-lliam Neill, a young gentle- 
man of Oxford, and favourite pupil of Dr Wallis ; as 



It is plain that V is one point of it, becaufe alfo by Mr Van Hewaet, a Dutch gentleman of rank, 
the point E is always diftant from its ordinate DB by and an eminent mathematician. Put both of thefe gen- 
a line equal to AV ; and thertfi 



tlemen had done it by means of the quadrature of a 
curve, conftruded from the paraboloid after the manner 
of Dr Barrow, I. tit. Gtom. XT. Nor was this a foli- 
tary difenvery in the hand* of Mr Huyghens, as the rec- 
tification of the cycloid had been in thofe of Sir Chri. 
flopher Wren ; for the method of inveftigation furnilh- 
ed Mr Huyghens with a general rule, by which he 
could evolve every fpecies of paraboloid and hyperbo- 
loid, two claffes of curves which come in the way in al- 
moft every difcuflkm in the higher geometry. He ob- 
ferves, that the ratio of B f t o E <■, being always com- 
pounded of the ratios of By* to Bo, and of B o, or D ./, 
to £«; and the ultimate ratio of By to Bo being that 
equation iiai' r that is, the cube ot any ordinate of TE to TD, which is given by the nature of the pa- 
MN is equal to the panllelopiped whofe bafe is the raboloid, we can always find the ratio of BE to BN, if 
fquare of the abfciffa VM, jnd altitude a certain line "/know that of Dd toll, U all curves, the ratio 
VP, called the parameter. 



E| when B is in A, E 
will be in V, and r will coir.c : dc with it. Now draw 
VP and NQ perpendicular to AH, and NM perpendi- 
cular to VP ; let EB cut PV in / : then, becaufe AV 
and DE are equal, AD is equal to VE, and VE is 
coual to one half of DT. Moreover, becaufe BD and 
NQ^are paralkl, DE : EQ = BE : EN = DE : DT; 
therefore DT = EQ, aadVE = iEQ, and therefore 
= T V Qj therefore V/ is $ of M/, and",MV. Thii 
is a chara&erillrc property of the evolute. The fub- 
tangent is \ of the abfeifla ; in like manner, as in the 
common parabola, it is double of the abfciffa. We 
know therefore that the evolute is a paraboloid, whofe 
is a x' = y> ; that is, the cube of any ordinate 



To find VP, let CR be the 
perpendicular to the parabola in the point where it is 
cut by the ordinate at V; draw the ordinate RSof the 
paraboloid, and RG perpendicular to AH. Then it is 
evident, from what has been already dernonftrated, that 
VK is i of KG, and 4 of VG ; therefore KG' = 
4VK', and (in the parabola) VC = 2 V K\ Alfo, 
becaufe KV : VC = KG : GR, we have GR*= aKG» 
= 8VK* ; therefore VP X RG' = 8 VP X VK'. But 
VG 1 =: 27VK', = J7VK X VK' ; therefore, becvife 
in the paraboloid VP X VS'. =r SR\ or VP X KG' 
= VG', we have 8VP X VK' = 27 VK X VK'. and 
8 VP - 17 VK ; or VK : VP ; that is, AV : VP = 

8 : 17 ; or VP = V AV » or iff of the p»«m*ter of the 
the parabola ABC. The evolute of the conical para- 
bola is the curve called the femicubical parabola, and its 
parameter is lj of the conf«l parabola. 

This inveftigition is nearly the fame with that given 
by Huyghen*, which we prefer at piefent to the rat- 
tho-1 generally employed, becaufe it keeps the principle 
of iuference more clofely in view. 

Mr Huyghens has deduced a beautiful corollary from 
it. Since the parabola ABC is defcribed by the evo- 
lution of the paraboloid VNR, the line RC is equal to 
the whole evolvtd arch RNV, together with the redun- 
dant tangent line AV. If therefore wc tske from CR 
a part C ■ equal to the redundant AV, the remainder 
. R is equal to the arch RNV of the piraboloid. We 
may do this for every pofition of the evolved radius, and 
thu! obtain a feries of points V, «, /, t, of the evo- 
lutrix of the paraboloid. We have even an eafief me- 
thod for obtai-ing the length of any part of the arch 
of the paraboloid, without the previous defcription of 
the par.iboh .-\BC. Suppofe P_r the arch of the paia- 
boloid, andr* the tangent; make Ps = .,% of the ca- 
rameier, and defcribe the arch Vuu of a circle ; then 
draw from every tpngent J 
Ihe 



of D d to Er (taken indefinitely near), is that of the 
fubtangent to the fum of the fubtangent and ordinate 
of a curve conftructed on the fame abfeifla, having its 
ordinate? equal to the fubnormals DE, de, VK, &c. 
In the conic ft£tions the ratio is conflant, becaufe the 
line fo ctttiflroAed is a ftraight line . and, in the para* 
bola, it is parallel to the axis. See farther properties of 
it in Barrow's LtS. Crom. XI. 

Fiom this inveiligation, Mr Huyghens has deduced 
the following beautiful theorem : . 

Let a be the parameter of the paraboloid, x its ab- 
feifla, and r its ordinate ; and let the equation be 



+ " ; let the radius of the ev. lute meet 
Ufrough the vertex A in Z. We mall al- 
ways have BN = ^ BE + BZ. Thus, 

If a x = f BE + jBZ 

<fx I 1 BE + JBZ 

«*• = /» \ then BN = { 2BE + ? BZ 
ax '=y*\ I3BE + 4BZ 

*» = W UBE+$BZ. 
&c. &c. 
This is an extremely fimplc ard perfpicuous method 
of determining the radius of the evolute, or radius of cur- 
vature; and it, at the fame time, gives us the rectification 
of many cut ves. It is plain that every geometrical curve 
may be thus examined, becaufe the fubnormals DE, 
V K arc determined ; and therefore their differences are 
determined Thefe differences are the fame with the 
differences of D d and Et ; and therefore the ratio of 
DJ to Er is determined ; that is, the fubfidiary curve 
now mentioned can always bo conflrufted. 

There is a lingular refnlt From this rule, which wo-dd 
hirdly have been noticed, if the common method for de- 
termining BN had alone been employed. The equation 
of the paraboloid is fo fimplc, that the incresfe of the 
ordinate* and diminution of curvature feem to keep 



a parallel line x v, cutting 

circle in «. The length of the arch y P is equal to pace together ; yet we have fecn that, in the votcx u( 
n + I he celebrated author congratulates him- the cubical parabola, the curvature ia lels than any cir. 

felf, with great judice, on this neat exhibition of a right cular curvature ih.-.t can be nanxd. 1. 1 the It gs, the 
Luc equal to the arch of a curve, without the employ- curvature certainly dii&inlihcs as they extcud farther ; 

there 
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here Let v, v, w, reprefent the variable abfcifla, ordinate, Ie*a.Vi«a, 
clly and arch. We have, for the fluxiimary cxpreflion of — v— ' 



I N V 

Involatiea. there muft therefore be feme intermediate point where 
the curvatuie is the greatcft pofGWe. I'L>, ia diilin 
pointed out by Mr HuYghcns's theorem. The evolute 

of thia paraboloid (having a'x ss/) it a curve ONRNQ_ ordmate of the equicurve circle, v = — - ( ^ muft 



which 
as the 
uiifnlding 



(fig. 9.) confiding of two branches RO, and Rn,- 
have a common tangent in R ; the branch Rn_ I 
axis AE for its aflymptote. The thread 
from OR, it* extremity, defcribea the arch BC, ard 
then, unfolding from RQ_. it defcribea the fmall arch 
CB A. When B' i« extrrmclv near A, the thread haa 
a portion B'NE, in which BN it very nearly ;BE. 
At C, if CE be bifefted in G, GR i. I of CZ . Here 
CR the radiua of curvature in the ihorteft pollible. The 
e-volulcs of all paraboloida confift of two fuch branches, 
if m -f- a exceeds 2. 

Such ia the theory of evolution and involution aa de- 
livered by Mr Hujghens about the year 1672. It 
was cultivated by the geometer* with fuccefa. Newton 
prized it highly, and gave a beautiful fpecimen of ita 
application to the dtfer-ption, rrftiScation, and quadra- 
ture of epicycloid*, trochoids, and epicycles of all kinds. 
Dut it waa eclipfed by the fluxienary geometry of New- 
ton, which included this whole theory in one propor- 
tion, virtually the fame with Mr Huygheot's, but more 
comprchenfive in its exprefiion, and much more timple 
in its application. Adopting the unqueftionablc prin- 
ciple of Mr Huyghens, that the evulvcd thread is the 
radius of a circle which ha* the fame flexures with the 
curve, the point of the evolute will be obtained by find- 
ing the length of the radius of the equicurve circle, 
"j he foimula for this purpofe is given in the article 
i-lvxions of the Encyclopedia Britannlca ; but is in- 

correaiy ftated m — SL, inftead of 2^3 . The 
2 V a IV a 



theorem alfo from which it ia deduced 



— x y 



ia iucorreftly printed, and 11 given without any demon- 
ftration, thereby becoming of very little fa vice to the 
reader. Fot which reafon, it ia ncceflary to fupply the 
defect in this place. 

Therefore let Aie</E/(fig. 10.) I be a circle, of 
which C ia the centre, and ACE a diameter ; let the 
pointa t, r, d, of the circumference be refeirrd to this 
diameter by the equidiftant perpendicular ordinate s b /, 
eg, d i ; draw the chorda be, e d, producing d< til! it 
meet the ordinate b i in a, ptoducc tg to the circle in /, 
and join bf,df; draw I k, c m, perpendicular to the or- 
dinate* 5 then bb, c m, h c, m d, b c, e d, art ultimately 
proportional to the firft fluxions of the abftiffa AE, 
the oidinate eg, and the arch Ac \ alio ab, the differ, 
ence between d m and c h ia ultimately aa the feoond 
fluxion of the ordfosate. The triangle a b c is fimilar to 
b df \ for the angle a b c ii equal to the alternate angle 
b cf, which is equal te bdf, Handing on the fame feg- 
ment- The angle ac bit equal to bfd, (landing on the 
fegment bed; therefore the remaining angles lac and 
dbftrc equal; therefore ab :be ss bdidfzz { b d : i 
df. Now let the ordinate* bi and dk continually ap- 
proach the ordinate eg, and at lati unite with it ; we 
it 1.1 II then have b c ultimately equal to % b d, and eg ul- 
timately equal to 4 df. Therefore, ultimately, ab : be 

= be:eg, tnd.gs.jj- 

1 



— v 

have the negative fign, becatife, as the arch incrcafes, 
t> diminilhes). In the next place, it is evident that, ul- 
timately, * h : b e ss eg : e C, and . C ss *. If 

r lie the radius of the equicurve circle, wc have w j 
• • 
* «> ei>* 
ss i' : r, and r ss — s — . But we had 0 ss — ~. Sub- 
u — t> 

thia in the prcfent equation, and we obtain r 

w>> ... 
— t-ST. Laflly, obferve tliat tt- 1 ss u * + trt, and 



w ss^i'-f s> = «£jffli. Therefore**) 
and we have r ss .. ■ , 



at the rnoft general flux- 



U V 



is r 



ionary exprelTion of the radius of a circle, in terms of 
the fine, cofine, and arch. 

When a curve and a circle have the fame curvature, 
it is not enough that the tint fluxions of their abfctTi, 
ordinates, and arches, arc the fame. This would only 
indicate the pofition of their common tangent. They 
mull have the fame deflection from that tangent. This 
is always equal to half of the fecond fluxion of the or- 
dinate. Therefore the circle and curve mull have the 
fame fecond fluxion of their ordrnatcs. Therefore let 
D b c d F be any curve coinciding with, or ofculated by, 
the circle Abed. Let its axis be DG, pandkl to the 
diameter AE , and let e n be its ordinate. Let D n be 
— x, e u ss j, and be ss m. We have *, j, m\ refpec- 
tively equal to u, v, w. Therefore the radius o f the of- 

— X J - XJ 

1 whatever. (Wc recommend the careful perulal 
of the celebrated 2d corollary of the 10th propoutioo 
of the 2d book of Newton's Principia, where the firft 
piinciples of this doctrine aje laid down with great 
acutenefs. ) 

In Head of fuppoung the ordinates equidiftant, and 

consequently x inratiable, we might have fuppofed the 
ordinate* to iocreafc by equal Hep*. In this cafe y 
would have had no fecond fluxion. The radius would 

then be sr . Or, laflly, we might fuppofe (and 

J X 

this it very ufual) the arch * to incieafe uniformly. In 
this cafe r ss • *'" r becaufe x 1 + j* 

taking the fluxion of it, 2 x "» + j y V ss < 

... 

j and therefore r ; 



by 



-S-B : 



1, an d j =s 

~ 7~ 

yx +*'*. 



V ^ , 



r * 4. x* X x x 

Ha\ing thus obtained the radius of curvature, and 
eoi.fcqu«ntiy a point of the evolute, we determine its 

form 



Digitized by Google 



I N .V [ 25 ] I N V 

»« form by reference to an abfcifc, without much farther heuds the whole claf* of paraboloida. Their general Involution" 
~ trouble : It only requires the diawing Cp perpend icu- cation i t y = a x\ This gives usvc=n««"- , x "~ ' 
lar to the axi» of the propofed curve, and giving the va. .. . 1 

lues of C/ and D A If we fuppofe x cnnUant, then, an d > = " X " ~ 1 X " * * " ' *' ' t]me{ ™ * ( =• 
" ,wehaveD,( = D- + ,r,= ✓7+77^, C ,(* 

r 



— «y 




B I 

— » - IXiiji*-' n — 1 

This laft formula expreffes the radius of curvature at 



'Z. . * "™«« express the radius of curvature at 

D/z=x+-^,arul/C = — jr. And if * be the vextex D, or the redundant part of the thread, by 

x , x wh.ch it exceeds the arch VC of the evolute. If . = 

conllant, then, rC being = L%, we fltall have D/ the formula becomes -j- : but if 11 be greater than this, 

■ • * VC will be = 0 ; and if it be lefs, VC will be infinite. 

— x 4- J—, and /> C = 11 Hcnce a PP tar ». the radius of curvature at the 

r T ex °/ \ curte h ■ fini,e <i uantit y °"iy «> "i<» 

where the firft or nafcent ordinate* are in the fuhdupli- 



part, which was a tangent to the evolute at it* vertex, We fcruple not to fay, that the method of Mr Huy- 

tii thole cafes where the involute has a finite curvature ghens is more luminous, more oleafing to the imagina. 

•t its vertex; as in the common parabola. lion of a geometer, than this; and in all the cafes 

La us take the example of the common parabola, which occurred to us in our employment of it, it |W- 

thai we may compare the two^ methods. The tqua- gelled more ready conftruaions, with the additional 

tion of this is a x ss y\ or a* x* = v. This gives y *. Uls /» ai ° n of exhibiting, in a continuous train, whit the 

• . Jymtoltcal method, proceeding by the fluxionary ca\ u . 

- ■ u t xx —t _'L-1 mA (mA . ■ (mn » mn s " s '7\y,'ndicaU'.bypoinU. Wc mull arfo obfervc. that 

T " * ' - " d ("""""g * conBant) ,h c fubl.diaiy curve employed by I luyghers, h-.virg 

t . IK °'dinates equal to the fubnormalj of the involute 

••_ , , I • — 1 — * ' under examination, it the geometrical cxp'cffion of that 

. v y X- T 0 *x = " . Wherefore 'u»«>on ^ of the involute which gives the fecond fluxions 

• / — y * of the otdinate and abfeiffa. The young ma- 

■ (= + y) ~ — /tJLZJL, and the radius of thematician will find no difficulty in conttrucling this 

2 V * cuive in every cafe ; whereas we imairine that & «■ 



— j pa A »' n ^ lll>» 

cuive m every cafe ; whereas we imagine that he will 

\ rXra* " 0t fi "^ ?' 8 maltcr 10 conlruct the final equa- 

a __ J = r_"tli-l_. At the t,on » Of the fymbolic method almofl in my cafe. At the 

— v y J 2 V <* fame time, the all comprehending extent of ihe latter me- 

vertex, where x = c, the formula becomes = 4 a. thod ' an - tbe nun 'btilefs general thcoi cms which it iug- 

\^;„ n a f ^ y \ L ? cfts to thc . c * p f rt . anai ) g' vc •» a "»« defcrved pre. 

^gain, 1J/ f = x + j becomes i a + 3 x ; Attnce, and make it altnoR an indifpcnfablc inftrument 

,nH.Krrrf„Jv* ~ * 9 C , » , , f"! w ho would cxtend « ur ph> ^to mathematical 

and therefore V/> = 3 x, = the abfeiffa of our evo. fcicnces. 

1,.,, t ; L . m ,. / i 1 \ I" ^e employment of thc geometry of curve lints, 

lute. Likewife e p, ,„ ordinate, ( = ^ erpfcia „ v in tllc J doftriuc of centripetal forces, it U 23 

4 g , \ — J' ✓ to cndider thc ordinate!, not as infilling on a rectdi. 

= ~- 1 and Cp' = ; and C*' x« = j6x' a ' ,fcl ?\ bul a ' d''vtrgi„g f IO m a centre. Thia is 

V " / r alfo thc llftnl way of conceivmg aU fpiul, and cvolu- 

But \ fa 3 x, and Vp = j 7 x\ T herefo.e C /' X t^'xes of curves which include fpaoe : in i>.ort. all ra- 

n?, "e~ " 1 '.* ,h ■ V'' a ." d :;^t^,s ' , xC /' = V /' - r " AL eonr, »- Tllc P ru « f » fur Ending their evolute. 

IWfoic the evolute VC is a Icmicubical parabola, or their radius of curvature, i. f -mewhat different from 

whofc parameter is \ e «, as was (he*n by Mr Huy. that hitherto exhibited ; but it is more Dir.ple. 1 ln«s, 

— T,- 1 I« GPM (fg. 10.) be the elliptical p.-.th of a planet! 

gl er.s. The arch VC is = iX3 ^ T ^ fc of « |„ch S is the focus. We require PC, the radius 

,,.-.„ . 2 v " of ctmraturc io the point P. Let P« be ■ very (mall 

W. K Voi°U. Part C ° mp!C " ilUl '- D:aW tUt U ' J,i ^' lhc «*°K" to / ' ! 



Digitized by Googl 



expieflion of ihe ladiui of 



ex- 



I N V [ 36 ] 

Involution an d draw RT perpendicular to PT, cutting tt in * \ thematfeians, 
and P» perpendicular to Sf. Let the arch GP be 
= *, the radius SP - y, a.id the pn pendicolar ST 
= /. Then, it is plain, that P p, op, T /, are ultimate- 
ly proportional to c, _y, p. The triangles PC/, and 
T/>forTP/ arc alio ultimately fimilar ; as alfo the 
triangles PST and p t, P. Therefore, ultimately, 

Tt : Pp-VT i PC 
alfo P/:/.=PS:PT 

therefore Tt = PS : PC, or,/ : j = y : r, and 
P 

tremely 11 m pie, and of eafy application. 

The logarithmic or equiangular fpiral PQR (fig. ft.) 
affords an eafy example of the ufc of this formula. The 
angle SPT, which the ordinate makes with the curve, 
is everywhere the fame. Therefore let a be our tabu- 
lar radius, and b the fine of the angle SP V. We have 

ST = tl; a,d therefore PC ( = LL) = "-11 = % 

* P J 

This is to SP or y in the conftunt ratio of « to b, or 
•f SP to ST : that is, ST : SP = SP : PC, the tri- 
angles SPT and PCS art fsmilar, the angles at P and 
C equal, and C is a point of an equiangular fpiral pyr 
round the centre S. 

It is not meant that the conduction pointed out by 
this theory nf involution, exprcflcd in its moft general 
and fimplc form, is always the bell for finding the 
ccntie of the equicurve ciicle. Our knowledge of, or 
attention to, many other properties of the curve under 
confederation, betides thole which limply mark its re- 



lation to an abfeifs and ordinate, rouft frequently give 
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Nothing threw fo much light en tin's lawliuif* 
fubjeCt as Mr Huyghens'a Geometry of Evolution; and — * 
we fhould have expected that all difputcs would have 
been ended by ft. But this has not been the cafe ; and 
even the mod eminent geometers and metaphy ficiaiis, 
fuch as the Bernoullis and Leibnitz, have given expla- 
nations of orders of curvature that c*n have no exig- 
ence, and explanation* of that coalefcence which ob- 
tains between a curve line and its equicurve circle, which, 
arc not warranted by jufl priuciples. 

Thefe errors (for fuch we prefurne to think them) 
arofc from the method employed by the geometers of 
laft certury for obtaining a knowledge of tlx magni- 
tude and variatioo of curvature. The fcrupulous geo- 
meters of antiquity defpanrd of ever being able to com- 
pare a curve wuh a right line. The moderns, although 
taught by Des Carta to define the nature of a curve 
by its equation, allowed that this only enabled ihtm to 
exhibit a (erics of points thiough which it pafTrd, and 
to d»aw the polygon which connects thefe poiots, but 
gave no information concerning the continuous ituurvo. 
ttd arches, of which the fides of the polygon are the 
chords. They could not generally draw a tangent to 
any point, or from any point ; but they could draw a 
chord through any two points. Des Cartes wa* the 
firft who could draw a tangent. He contrived it fo, 
that the equation which cxprcfll-s the interfeciions of 
the curve with a circle defciibcd round a given centre 
fhould have two equal roots. This indicates the coa- 
lefcence of two intcrlections of the common chord of 
the circle and the cur»e. Thin fotc a pcipendicu- 
lar to the radius fo determined mult touch the curve in 
the point of their union, t his was undoubtedly a 



juently give great diicovery, and worthy of his genius. It naturally 
us better conftru&tons. But evolution is the natural kd the way to a much greater difcovcry. A circle 



genefis of a lire of varying curvature. Moreover, in the 
moft important employment of mathematical knowledge, 
namely, mechanical philofophy, it is well known, that 
the moft certain and compichenfive method, of folving 
ail intricate problems is by reference of all forces and 
motions to three co-ordinates perpendicular to each o- 
ther. Thus, without any intentional fearch, we have 
already in our hands the very fluxionary quantities em- 
ployed in this doctrine ; and the exprcflion whirh it 
gives of the radius of curvature requires only a change 
of terms to make it a mechanical theoiem. 



Thus have we conGdered the two chief queftions 
of evolution and involution. We have done it with as 
clofe attention to geometry as poflible, that the reader's 
mind may become familiar with the ipfa lorpora while 
acquiring the elementary knowledge, which is to be 
employed more expeditioufly afterwards by the help of 
the fymbolical analyfis. Without fuch idea* in the 
mind, the occupation is oftentimes as much diverted of 
thought as that of an expert accountant engaged in 
complex calculations ; the attention is wholly turned 
to the rules of his art. 

It now remains to confider a little the nature of thia 
curvature of which fo much haa been faid, and about 
which fo many obfeure opinions have been entertained. 
Wc mentioned, in an early part of this article, the un- 
warranted ufc of the terms of infinite and inhnitelimal 
magnitude as applicable to curvature, and (hewed its im. 
propriety by the inconflflencct into which it lead* 



may cut a curve in more points than two: It may cut 
a conic feftion in four points ; all exp'cfled by one 
equation, having four root* or iolutioi s. What if three 
of thefe roots fhould be equal : This not only indicates 
a clufer union than a mere contact, but alfo gives indi- 
cation of the flexure of the intervening arch. 1-or, be- 
fore the union, the interfeciions were in the arch both 
of the curve and of the circle j and therefore the dif- 
tinftiou between the union of two and of three inter- 
feciions mult be of the !>me kind with that between a 
straight line and an arch of //;// circle The flexure of 
a crclc being the fame in every part, it becomes a pro- 
per index ; and theiefore the circle, which is determi- 
ned by the coalefcence of three interfeciions, was taken 
a* the meafurc of the curvature in that point of the 
curve, and was called the ciacLB or ruivATUst, the 
EQtMCiravK circle. There is a certain progrefs to thia 
coalefcence which mufl be noticed. Let ABD (fig. 
4.) be a common patabola, EBF a line touching it in 
B, and BO a line perpendicular to EBF. Taking 
fome point O in the other fide of the axis for a centre, 
a circle may be defenbed which cuts the curve in four 
points a, b, c, an.l d. By enlarging the radius, it ii 
plain that the points a and b mutt fcparate, a* alfo the 
points t and d. Thus, the points b and t appioach 
each other, and at laft coalefce in a point of contact B, 
with the parabola, and with its tangent. In the mean 
time, a and d have retired to A and D. If we now 
bring the centre O nearer to B, the new circle will fall 
wholly within the tail circle ABD ; and therefore both 
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Involution. A and D will again approach to each other, and to D, for marking out the more important objcds, and par- 
t— v which ttill continue* a point of contact. It if plain tbat u'cularly the different oiden of curvature. Thai lemma » 
A will approach fader to B than D will do. At length, and it* corollaries are continually employed in the 
the centre being in o, the point A coalefces with B, twelve propofitioiu alt cad y meutioned. In 1671 he 
and we obtain a circle < B -', touching the curve in B, had written the fiift draught of his method of fluxions, 
and cutting it in J : Confequently the arch B ' - is where this dodiinc i9 fyllematically treated; and Mr 
wholly within, and B * is wholly without the parabo- Collins had a copy of it ever fince 1676. It 11 well 
la ; and the circle both touches and cuts the parabola known that Leibnitz, when in Loudon, had the free 
in B. Here is certainly a clofer union, at lead on the perufal of the Society's records, and information at all 
ii-ie of a. But perhaos a farther diminution of the time, by his corrcfpondcnce with the fecretary Olden- 
circle mav bring it clofer on the fide of D. Join B t. burgh and Mr Collins. His condud refpeding the 
Let a fmallet circle be defcribed, touching the parabola theorems concerning the elliptical motion of the planets, 
in B. and cutting it in t. Draw *c parallel to .' B. It and the refinance of fluid*, leave little room to doubt 
may be demonftrated that the new circle cuts the para- of his having availed bimftlf in like manner of his op- 
bola in c. Now the arch between c and t being with- portunity of information on this fubjed. He gives a 
out the parabola, the arch B C muft be within it ; and much better account of the Newtonian dodrine 011 this 
therefore thii circle is within the parabola on both fidrs fubjed than in thofe other inftances, it being more fuit- 
of B. and is more incurvatcd than the paral>ola. We cd 10 his refining and paradoxical difpofition. 
have fcen, that a circle greater than 1 B i is without In this and another differtation, lie confiders more par- 
the parabola on both fides of H ; and therefore is lefs ticularly the nature of evolution, and of that ofculation 
incurvated than the parabola. Therefore the individual which obtains between the evolutrix and the circle de- 
circle • B 1 is neither more nor lefs curve than the para- fenbed by the evolved radius. He fay?, that it is equi- 
bola in the point B. Therefore the circle indicated by valeut to two fimolc contacts, each of which is equiva- 
the coalefccnce of three intc;fcdions is properly named lent to two interactions. An ofculation produced in 
the equicurve circle ; and, fincc we mcafure all curva- the evolution of a curve is therefore equivalent to four 
tures by that of a circle, it ia properly the circle of cur- inteifcctions And he advilcs, with an air of authori- 
vature, and its radius is the radius of curvature. ty, the mathematicians to attend to thefe remarks, as 

Had B been the vertex of the axis, every interfec- leading them into the ree'effes of i'cience- He is inif- 

tion on one fide of B would have been fimihr to an in- taken, however ; and the lilcuing 10 him would pre- 

tctfettion on the other, and there would alwayi have vent u* from forming a jufl notion of ofculation, and 

been Uvo pairs of roots that are equ il ; and therefore from conceiving with diiiinCtnefs the Angular fad of a 

when three interferons coaltfcc, a fourth alfo coalefces, circle both touching and cutting a curve in the fame 

and the contact is faid to be R. all clofer. point. James Bernoulli loft his friendfhip, becaufe he 

What has now been fhewn with refped to a conic pr» fumed to fay that the presence of four interferons 

feft'on is true of every curve. When two intcrfedions in an otculation is not warranted by the equation ex- 

coalcfce, there is a common tangent ; when three co- prcfling thole inlet fectious. 

alefce, there is an equal curvature, and no other circle Mr Leibnitz wai milled by the way in which he had 
can pafs between this circle and the curve. There can- considered the ofculation in the evolution of curves. It 
not be a coalefcence of four interfedion*, except when merits attention. From any point within the fpace 
the diameter is perpendicular to the ordinates, and ADFOA (iig. 1.), two perpendiculars may be drawn 
thofe are bifeded by the diameter. to the evolutrix A bJf; and therefore two circles may 
Mr Leibnitz, who valued himfdf for metaphyfical be defcribed round thu point, each touching the curve, 
refinement, and never fail* to claim fupcriority in this Each contact is the union of two interfedions. There- 
particular, notices the important ditlindiot between a fore, as the centre approaches the cvolute, the contacts 
fimple contact and this clofer union, in a very well writ- approach each other, and they ut:itc when the centre 
ten differtation, publifhed in the Atia Erutlitorum, July teaches the evolute. Therefore the ofculation of evo- 

He calls thecoutad of equal curvatures an ni- lution is equivalent to four iiilcrfedions. 
cvLATto*, and the circle of equal curvature the oscu- But when two Inch circles are defcribed round a 
latino circle, and delivers fevcial very judicious re- p o ' nt *• ^° 31 tnat both may touch the evolutrix A a f, 
marks with the tone of a mailer and inllructor. He the point / is in the interfedion of one evolved radiua 
alfo fpeaks of different degrees or orders of ofcutation, with the prokngaticn of another. The contact at the 
each of which is infinitely clofer than the other, as a extremity b of the prolonged radius b B is an exterior 
thing not remarked by geometers. But Sir Ifaac New- contact, and the aich of the circle erodes the evolutrix, 
ton had done all this before. The firft twelve propo- from without inwards, in fome point more remote from 
filions of the Principal had been read to the Royal So- A. The contact at the extremity e of the radius i 1£ 
ciety fevcral years before, and were in the Regifter*. is an interior contad ; and if ft be greater than the 
The Principia had received the imprimatur of the So- ftraight line LA, the arch of this circle croffes the 
ciety in July 16S6 ; but was almoft printed before that curve, from within outwards, in fome point nearer to 
time. In the Scholium to the 1 1 th Lemma, is con- A. Thus each contact is accompanied by au inieifec- 
tained the whole doftrine of contact and ofculation ; tion on the fide next the other contact, fomctimes bc- 
and in the lemma and its corollaries, is crowded a body yond it, and fometimc* between the contacts. As the 
of dodrine, which has afforded theme* for volumes, contacts approach, the intcrfedions alfo approach, ttill 
The author glances with an eagle's eye over the whole retaining their charaders as intcrfedions, as the contacts 
profped, and points out the prominent parts with the Hill continue contads. Alfo the circle next to A croffes 
molt compreffed brevity ; but with fiiffkicnt precifioa from without inwards, and that next to / croffes from 

D 2 within 
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Involution, within outwards. They retain this charaftrr to the lad; 

■ ant! when the contact* coatefce, the two >.^c?cs coalefee 

over their whole circumference, ftlll, however, eroding 
the curve in the fame diretftion as before; that u, with- 
out the curve on the fidr of A, and within it on the 
fide of /. The conu&s unite a* contaa., an^ the in- 
terferons as iriterfeflions. Thus it is th*l the ofcu- 
lating circle both touches and intcifecls the cutve in 
the fame point. 

At J the ofculation is indeed clofcr than anywhere 
elfe. The variation of curvature is lefs there than any- 
where clle, hecaiiSc the radius changes more Slowly. It 
is this circumftanee that determines the cloScnefs of 
contaft. If a circle ofcutatcs a curve, it has the fame 
curvature. If this curvature dots not change in the 
vicinity of the contact, the curve and circle mull coin- 
cide ; and the deviation of the circle (the curvature of 
which it everywhere the fame) from the cuive mull 
proceed tntirrly from the variation of it* curvature. 
This, therefore, is the important circumftance, and is 
indeed the charaAeriftif of the figure as a curve line ; 
and its other properties, by which the portion of it« 
different parts are deiernv'ntd, may he aSctrtaincd by 
mcars of the MTMfSM of its curvature, as well as by its 
relation to co-ordinates. Of this we have a remarkable 
in dance at this very time. The orbit of the newly 
discovered planet has been ascertained with tolerable 
prccifion by means of obfervation* made on its motions 
for three years. In this time it had not dtferibed the 
2=th part of in orbit ; yet the figure of this orbit, the 
polition of it* tranfveife axis, the place and time of its 
perihelion, were all determined within lordth part of 
the truth by the ofjerrcJ varin/ion of its curvature. It 
therefore merit*, our attention in the clofe of this ar- 
ticle. We know of no author who has treated the 
fuojrd in fo initructivc a manner a3 Mr M'Laurin hai 
done, by exhibiting the theorem which constitute* New- 
ton's t ith le~ma in a form which poin;s this out even 
to the eye (fee Af'I.twnn'i F/uxkni, Chep xi. f 363, 
tic). We earr.cftly recommend this work to the young 
geometer, as containing a fond of instruction auJ agree- 
able exrrcile to the mathematical genius, and as greatly 
fupcrior in perfpicuity and in idea* which can be 
trcafttred up and rccolleclid, when required, to the 
grcatcft part of the elaborate performances of the emi- 
nent analyfls of later times. By expreffing every thing 
geometrically, the author furnilhcs us with a fort of 
picture, which the imagination readily reviews, and 
which exhibits in a train what mere fymbols only give 
us a momentary glimpfe of. 

" As, of all right lines which can be drawn through 
a given point m the arch of a curve, that alone is the tan- 
gent which touches the arch fo clofely that no right line 
can paft between them ; fo, of all circles which touch a 
curve in a given point, that circle alone lias the fame 
curvature which touches it fo clofely that no circle can 
pafs between them. It cannot coincide with the arch 
of the curve . and therefore the above condition is Suf- 
ficient for making it equicurvc. As the curve Sepa- 
rates fro^n the tangent by its flexure or curvature, it 
Separate* from the cquicurvc circle by its tbtmgt of cur- 
vature ; and a* its curvature is greater or icfs according 
as it Separates more or li s from its tangent, fo the va- 
riation of its curvature is greater or lefs according as it 
Separate) more or left from its equicuivc circle. There 

2 



can be but one equicurve circle at one point of a curve, Invol.-wi, 
otberwife any other circle defcribed" between them — 
through that point will pal* between the curve and lire 
equictirve circle. 

'• When two curves touch each other in fuch a man- 
ner that no circle can p.ils between them, tbey mutt 
have the fame curvature ; bccaul'c the arch which touches 
o::e of l! cm fo clofely that no circle can pafs between 
them, mull touch the other in like manner. But cuvlu 
may touch the curve in tfii* manner, and yet there may 
be indefinite degrees of more or lefs intimate contact be- 
tween the curve and its cu/iicurvc circle." This i., (horn 
by the ingenious author in a fern, of propoiuions, of 
which a very Short abri Jgmcut mufl Suffice in this place. 

I.et any curve EMH (tig. u.), aiid a circle ERB, 
touch a rig!it line E I* on the Same tide at E. Let any 
right line TK, parallel to the chot.l EL) of the circle, 
meet the tangent in T, the curve in M, and a curve 
frKK (which paSTes through 15) in K. Thin, T Mi' 
XTK be ever) where co,ual t i TE=, the curvature of 
EMH in the point E is the fame as that of the circle 
ERB ; and the contact of EM and ER is fo much the 
cloler the fmaller the angle is which is contained at B 
between the curve BKE a »J the cqutcurve circle BQE. 

I>ct TK meet the ci'cle in R and Q. Then, De- 
caule RT X TO = TE 1 , it mull be RT X TQ = 
MTxTK; and R T : MT a rK:TO. The line 
BKF may hive sny form. It m'.y crols the circle 
BQR in B, as in the figure. It may touch it, or touch 
EB, 3ce. Let us firft conftJcr what Situations oS the 
point M correSpond with the pofition of K, in that part 
of the curve BKE which lies without the circle 15RE. 
Ltt TK move toward EB, always keeping parallel to 
it, till it coim ide with it, or even pat's it. Then, while 
the point K dcScribc* KB, it is evident that Since TK 
is greater than TO^, I M mail be lift than TR, and 
the point M muSI always be Sonnd between T and R. 
The arch ME of the curve mult be nearer to the tan- 
gent than the arch RE of the circle. If any circle be 
now defcribed touching TE in E, and cutting off from 
EB a Smaller chord than ElS, it is clear that the whole 
of this Segment mull be Within the figment bRE ; 
therefore this Smaller circle dots not pafs between ERB 
and the curve EMH. But Since wc See that the curve 
lies without the circle, in the vicinity of t, perhaps a 
greater circle than ERB may paf between it and the 
curve. A greater circle, touching at E, mutt cut off 
a chord greater than EB. Let Eri be fuch a circle, 
cutting EB in b, and TQ__in q. Ty is ncccffarily 
greater than TQ^ For Since 6 is beyond B, and the 
arch BKF lies in the angle Qll t, the circle Erq muff 
crofi the curve FKB in Some point ; fuppofc F. Theu 
while K is found in the arch FB, the point q mult be 
beyond K, or T7 mull be greater than TK. Novr 
T r X T q = TE 1 , = TM X TQ^ Therefore TM : T r 
= Ty: TQ^ Therefore T q hcing greater than TO^, 
Trmult be lefs than TM, a.ij the point r mull he 
without the curve, and the arch E r does rot pats be* 
tween EMH and the circle ERB. In like mai.ntr, 
on the other fide of EB, it will appear, that when the 
curve BK'F Sails within the circle winch touches EMH 
in E, and cuts off the chord EB, the arch of the curve 
corresponding to the arch BKF, lying within the cir* 
cle, alio lits within the circle. For 1' K being left 
than iO^ TM is greater than TR , and the curve is 

within 
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levolotion within the circle. And, by fimilar reafoning, it it of I'M to TR, quantities which lire frequently en- _hwwia*inai 
t—_ v— ■ dent that 1 circle cutting off a gre iter chord falls with- riefccnt and infcnfible. When QBK is * finite angle, *—v— — » 
out both the circle I K B and the curve, and that a that u. when the rtngenu of BQand UK do not coin- 
circle lefs than ER B Draft neccffarily leave fome part of cide, the angle QBK can be mcolitrcd. Bat no rcfti- 
the curve BKF without it ; ar.d therefore TK will be Kneal angle can bt contained as an unit in the curvili- 
grcater than 'I'/, and the cotrefponding point r mnft ncal angle Mi*. t. They .vc i-cotnmci'furable, or m- 
be without die curve. All circles therefore touching comp'tr.i^lc. Let the curve K B tourh the circle QB 
TE in E fall without Ixith ER and EM, or within without cutting it. This, angl- is equally incomparable 
the:*i both, according M they cut off from EB a choid with the former Qj»K ; yet it km a counterpart in 
greater or lefs than LB, and no circle can pais between MER. Tins muil be incomparable with the former in 
them when the reftanglc MT X TK is always equal to the fame manner ; f->r then i> the fame proportion be- 
ET , and the focus of the point K paffes through B ; tween the individuals of both pai's. Thin it appears 
that is, ERB it the eqnicurve circle at E. plainly, that there are curvilineal angles incomparable 

This coi roborates the feveral remarks that we have with each other. Vet are they magnitudes of one 
made on the circuittilance of a circle touching ar.d cut- kind; beemfc the fmallelt rectilineal angle muil certain* 
ting a curve in the fame point. No other circle can be ly contaiu them both ; and one of them contains the 
made to pafs between it and the curve, and it therefore other. But, further, there may be indefinite degrees 
has the fame curvature. This may therefore be taken of this coalefcence or clofenefs of contaft between * 
as a fufficient indication of the equicurve circle; the curve and a circle. The tii 11 degree is when the fame 
cinrafter peculiarly affurrd to it by the nature- of cvo- light line touches both. 1 his is a Jimplt contail, wid 
lution. It mult be noted, however, that the curve is may obtain between any curve and any circle. The 
fujjp"tcd to have its concavity in the vicinity of the next is when EMil and ERB have the fame curvature, 
contact turned all the fame way. For if the contaft be and when the conjugate curve FKB interftfts the ci - cle 

in a point of contraty fluxurc, even a ftraight line will QB in any affignablc angle. This is an ovulation. The 
both touch and cut it in that point. third degree of contact, and fecond of ofculation, is 

The reader cannot but remark, that MR is always when the curve KB touches the circle QB, but not fo as 

the chord of a circle touching TE in E, and palling to ofculate. The fourth degice of contact, and third of 

through M. ofculation, is when KB ana QB have the fame curvature 

Let Em be another cutvc, touching TE in E, fuch, or ofculate ia the fitft degree of ofculation. This graJa- 

that the conjugate curve which always givrs Cm tion of more and more intimate contact, or (more pro- 

XTi = TE', alfo p*)Tes through B. Then, by what perly fpeaking) of approximation to coalefcence, may 

has now been demonftrated, the two curves EM and be continued without end, " iieque mvil naTUra iimitem," 

Em have the lame equicurve circle ERB, and confc- the contact of EM and ER being always two degreea 

qucntly the fame curvature in E Then, becaufe the elofcr than that of BK and BQ^ Moreover, in each 

rectangles RT X TQ. MT X TK, and » T X T i, arc of thofe claffes of contaft there may be indefinite de- 

equ-d. we have TwjTM = TK : TL Therefore if grccs. Thus, when EM and ER have the fame cur- 

the arch Bi pafs between BK 2nd BQ^. the curve En vature, the angle QBK admits of indefinite varieties, 

mult pafs bct.vcen the curve EM and the circle ER. each of which afccrtaint a different clofenefs of contact 

E ■ mult therefore have a elofcr contaft with ER than at E. Alfo, though the angle QBK mould be the fame, 

EM his with it ; and the fmallcr tlie angle QBK is the contaft at E will be fo much the elofcr the greater 

which is contained between the curve and its equicurvc the chord EB is. 
circle, the clofer is the contaft of the curve EM and For TR : TM = TK : TQ_ 

its eqnicurve ciielc ER. Thus the length of the chord Therefore RM : TR = KQ_-KT 
EB determines the m^niluJe or degree of curvature at Or RM : KQ = TR7TK ; =TR X TQ: TK 

E, when compared with another ; and the angle con- XTQ. TE' : TKxTQ^ 

tained Iwtwccn the equicuivc circle and the conjugate Th.reforc, when TE is given, RM (which is then 

curve BKF determines the clofenefs of the contaft of the mcafurc of the angle of contaft) is proportional 10 

the curve with its equicurve circle (the angle TEB be- KQ_diieftly, and to the reftanglc TK XTQjnvctfely ; 

ing fuppofed the fame in both). and when KQ^is given, RM 1* lei's in proportion as 

It appears, from the procefs of drmon[*ration, that KT x TQJs greater. In the very neighbourhood of 

the curve EMH falls without or within the equicurve E and B, it is plain that KT X TQJs veiy nearly equal 

circle according as its conjugate curve BKF docs. Alio, to EB', and therefore ultimately RM : KQ =' ET' : 

when BKF cuts BQR, HME alfo cuts it. But if EB'. 

FQB is on the fame tide of QB 011 both fides 1 f the It will greatly affift our conception of this delicate 

intetfeftiou B, the curve 1 [ML i» alfo on the fame fide furjift, if we view the origin of thefc degrees of con- 

of it on both liJcs of the contaft E. It in alfo very taft as they ate generated by the evolution of lines, 

clear, that the conuft or approach to coalefcence be- A thread evolving fiosi a polygon EUCBA (fig. 13.) 

tween the curve and its circle of curvature, is fo much deferibes with its extremity a a line tdbc a, coaflfling 

the clofer as the coujugatc curve BKF comes nea»er of fucccffivc arches of circles united in fimp'.c COflta&t. 

to the adjoining aich of ihis circle. It mull be the If it evolve from any continuous curve CB A, after ha- 

clofe'l nf a 1 when KB touches QB, ani it muil be the vii.g evolved from the lines EL), BC, the arch ch will be 

leait fo when K B touches EB, or tus EB for an affymp- united with the circular arch dc by ofctihliju of the 

tote. The fpace QJiK is a fort of magnified picture frrll degree. If any other curve FC touch this evolute 

of the fpace MER ; and we have a feni'ble proportion ir a limule contail. and if the two curves FCBA and 

of TQjto TK as the reprcfentatbn of the pioportion DC B A are both evolved, they will touch each other in 
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InTohttinn. a fimple ofculaiion in that point where they have the evolutrix u always the fame; or (which 



Ume radius If FC touch™ DC in a timplc ofcula- 
tion, the evolved curves will touch in an ofculation of 
the fecond degree ; and, in general, the ofculation of 
the two generated curves i> a degree clofer than that of 
their evolutes ; and in each ftatc of one of the ovula- 
tions, there is an indefinite variety of the other, accord- 
ing to the length of its tadius of curvature. All this 
is very clear ; and (hews, that thefe degrees of contact 
do not indicate degrees of curvature, one of which in- 
finitely exceeds another 1 for they arc all finite. 

The reader will do well to remark, that the magni- 
tude, which is the fubjeCt of the above proportions, 
which is really of the fame kind ir them all, and confi- 
dercd a* fufccptible of vatious degrees and oricrs of in- 
finitefimaL, i* not curvature, but lineal extcnf'on. It 
ii RM, the fubtenfe of the angle of contaa MER. It 
is the linear feparation from the tangent, or from the 
cquicurve circle. It is, however, ufually confidcred as 
the meafure of curvature, or the proportions of thin line 
are given as the proportions of the curvature. This is 
inaccurate ; for curvature i.> unquestionably a change of 
direction only. As this lire has generally been the in- 
terefling objec\in the refined itudy of curve lir.es, cfpc- 
cially in the employment of it in the difcuflions of me- 
chanical philofophy, it has attracted the whole atten- 
tion, and the language is now appropriated to this con- 
Cderatior.. What it called, by the moft eminent ma- 
. thematicians, variation of curvature, is, in fact, variation 
of the fubtenfe of the angle of contact. But it i* ne- 
cefiary always to diftinguilh them carefully. 

Variation of curvature is the remaining obje& of our 
attention. 

Curvature is aniform in the circle alone. When the 
curvature of the arch EMH (fig. j 1.) decreafes as we 
recede from E. the arch, being lefs deflected from its 
primitive direction ET than the arch ER, muft fcpa- 
rate lefs from the line ET, or muft fall without the 
arch ER. The more rapidly its curvature decreafes, the 
defcribi ng point muft he lift more without the circle. 
It muft be the contrary, if us curvatuic had inctcai'cd 
from E toward M. It may change its curve equably 
or uncquably. If equably, there muft be a certain uni- 
form rate, which would have produced the fame final 
change of direction in a line of the fame length, bend- 
ing it into the uniformly incurvatcd arch of a circle. 
It is not fo obvious how to eflimate a rate of variation 
of curvature ; and authors ofemincr.ee have difieird in 
this eftimation. Sir Ifaac Newton, who was much in- 
tcrcfted in this difcuffion, in his ftudies on univc-fal 

jprcd a meafure which bcil 



has been followed by the 
gives a vety clear conception of 



gravitation, fccrrifc to have m 
fuitcd his own views ; and 
greater number. H 

what he means, by (fating what he thinks a ctfe of an 
invariable rate of variation. This is the cqui.ingular 
fpiral, -11 the arches of which, comprt hended in equal 
angles from the crntre, arc prifrctly I'miihr, although 
continually varying in curvature. He Cllll this a curve 
equably v a a 1 a 11 l f • and makes its rate of variation 
(cltimatcd in that fenfe in which it is uniform) the 
meature of the rate of variation in all other ctuvc*. Let 
us fee in what rclpcct its variation of curvature is con- 
ftant. It may be dtferihed by the evolution of the 
lame fpiral in another pofitioc (fee fig. fi ), and the n- 
tio between the radius of the evolutc and that of the 



_ the 'awluri*. 

lame thing) the arch of the evolutrix bears to the evol- — 
ved arch of the evolutc a conftanl ratio. The curva- 
ture of the fpiral changes more rapidly in the fame pro- 
portion as the ratio ot the evolved arch to the arch of 
the evolutrix generated by it is greiter, or as it cuta the 
radii in a more acute angle. Thcfe arches may be ini- 

aitefimal; theiefore the fraAion a °I "° luC f - ex . 

nuxioii 01 evolutrix 

Keflca the rate of the variation of curvature in this foiral. 
owlet abeJ(6g. 1 j.) beany other curve, and ABCD 
it* evolutc; let / be the centre of curvature at the point 
B of the evolutc, and B 0 the evolved arch ; draw the ra- 
d'i p B, p a, B nr. o n ; join / «t, and draw B 7 perpendi- 
cular to p m. It is evident that m n and Bo have the 
lame ratio with B m and ]ip ; and that thefe two fmall 
arches may be conceived as being portions of the fame 
equiangular fpiral ^perhips in another pofition\ of which 
7 is the centre ; and that p is in the curve of another of the 
fame. For 7/ : q B = y B : 7 M, = /B: Bm; there- 
fore the ratio of thefe inlinitefimal arches mn and B» 
will expreft the rate of variation in any curve. Thi« 
i* evidently equivalent to faying, that the variation of 
curvature is proportional to the fluxion of the radius of 
curvature directly, and the fluxion of the curve invcrfe- 
ly. Forma and Bo are ultimately as thofe fluxions, 

Bo 

,nd 7k «l u ' v »>«" to — , where * is the arch of the 

fpiral, and r the evolved radius of the other. Accord- 
ingly, this is the enunciation of the index nr »a«ia- 
tio* given by Newton (See Newton's Fluxions, Frob. 
VI» $ J )• Therefore, what Newton calls a uniform 
variation of curvature, is not an incrcafe or diminution 
by equal aiithmctical differences, but by equal propor- 
tion* of the curvature in every point. The variation of 
curvature in fimilar points of fimilar arches is fuppofed 
to be the fame. 

It ia evident that this ratio is the fame with that of 
radius to the tangent of the angle / m B, or of 1 to its 
tabular tangent. The tangent therefore of this angle 
corresponding to any point of a curve is the meafure 
of the variation of curvature in that point. Now it 
may be (hewn (and it will appear by and bye), that the 
fluxion of TK in fig. 1 1. or the ultimate val ie of KQ^. 
is always jds of the fluxion of the radius of curvature. 
Therefore the tangent of the angle QBK is always ^da 
of that of pm B; and therefore the angle QJi K, which 
we have feen to be an index of the clofenefs of contad, 
is alfo the index of the variation of curvature (See 



M'Ltwrin, § 386.). 

Sir Ifaac Newton has gi»en fpecimcn* of the ufe of 
this meafure in a variety of geometrical curve*, by mean* 

of a general expreffioo of T . Thus, in the curve ABC 



(fig. 8.), let AB be = z, AD = x, 

N . ; 

= r, and BE = p ; we have j- = - 



DB = j, BN 
Now DB : 

BE = »:/>.= D d : B K = « : Therefore i = 

tl, and 4- = Now, in every curve which we can 
r x /*• 

exprefs by an equation, we can obtain all thefe quanri- 
tics p, y, r, and =, and can therefore obtain the meafure 

of 
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InvglstiVw of the vitiation of curvature. It i* slfo deferves parti- to the parameter, is had by making * = J. This gives Involution. 

" V ~~ y cukr notice, that thi. invettigation of I is equivalent > = 1 > J = W = ✓ J i /= ✓ f . «dr« $ */ f . 

a Wherefore -I_ r _ = 6, which U the index of variation, 
with finding the centre and ladius of curvature of the p 

evolutc, by which the curve under coiilidcraiion is gc- M 0r <. O ver, fincc / aid r are in a conduit ratio, it ap. 

ncrated ; or with finding the centre q (fig. 13.) of an p cars tnal t }, c in J eK 0 f vacation of cuivatu'c in the pa- 

equiangular fpiral, which will touch our curve in m, its rabola is proportional to the ordinate j. It is always 
cvulute in B, ani the e*olutc of the evolute in p, if put ordinate 

into different pofitions when ncceffcry. 'I bis lead« to =6 par;tmct ~ 5 »"d thus, with veiy little trouble, we 

very cunrwa fpeculations for which however, we have Mn dtfcribe lhe evollUe of it , evo i j (< of dle fcmU 

no room It has been faid, for inflaitcc, tliat the cur- cubical pa , abo | a 

*att.re at the ir*erfcClion of a cycloid with its bafe is ln mimur it bc ft that ;„ ^ ^ j 
infinitely greater than that of any circle. If the evolu- 7 

lion of the cycloid begin from this point, the curvature f e &ions _L. \% always proportional to the rectangle of 
of it* cvolutrix will bc infinitely gieater ilill upon the ^ 

tame principles } and we ihall have one infinitely greater the ordinate DB and the fubnormal DE, or to DB X 

than this by evolving it. Yet all ihefe infinites, multi DE. In the parabola, whole equation is 2ax^y t 
plied to infiuity, are contained in the central point of r t « 

every equiangular fpiral ! In like manner, there are we have — — -Z. In an ellipfc, whofc equation ia 
evolutrixcs which coincide with a ftraight line, and * 

others of infinitely greater reaitudc, and ilill they arc / « _ . t r 3 — 3 * 

curves. Can this have any meaning? And can it S. * a * — bx — J r '»' w ' e liav<: — = ^— X DB X 

reconciled with the legitimate reatoning from the fame _ _ . , , * , 

principles, that aU thefe curvatuies and angles of contaft DE » ? nd ln the hyperbola, whofc equation is 2 a x + 

are producible by evolution ; and that they may be, and , , r • _2 + 3^„r»n ~ nr mi 

certainly are every day defcribed. by bodies moving in **W " * —f~ * DD X DE ' Th ' 4 m '°» ,n 

free fpace, and aded 00 by accelerating force, d.reded M n ^ rf ^ 



to different bodies i 

The parabola (conical) is the moil fimple of all the 



angle contained between the diameter and the nor- 



hn« of unequably varying curvature, and becomes a ^ * J* P° iat « T^f .if? ' Sr.T C ™ P *E 

very good itandard of comparifon. In the parabola thM " •«* »!"»**• 1° the cycloid at the point E 

ABC (fig. 8 ) let the parameter be la. The equation (fi g . ; ) _L {, _ Un . £_ £KM, &c. Sec 

is then aaxsrjr'; DE = a; t, or BE = V^ + j' si 

DQj= <i -f- 2 x (by what was formerly demonftrated). All thelc things may be traced in the obfervstions 

w ™> titt r»rt nw juxi /£+'/*» made on fig. 1 1 . and 1 1. When the angle BE V is a 

Moreover, DB : BE= DQ^BN ; and BN = right >ng|c « ^ ang , c KB Q^ indicill „ £ diredIyf ;„ 

= r. Thefe equations give 2s«'= a j-/, = »// , Ungent ^ llw , ys _ 2_£ ft ^ fafy ^ w ^ 

and ^ 2 ^ + ^ = r. Now nuking ^ = i, ar.d . , , _ M J* ^ L ,. m . 

d 0 that when the curve hMH tia parabola, the line BKF is 

. a_ . -I a ftraight line parallel to E T. It is aUb plain, that by- 
reducing the equations, we obtain 3 zs ; p i.' = t he fame fttp* that we proved that no circle can paft 

• • * between this parabola and its equicurve circle ERB, fo 

°;and r = af + 2 *? X 2 no other paranoia can pifs bctwceii them. Indeed the 

/ « lan-.e realoning will prove that no curve of the fame 

With thefe values of y, p, r, we obtain a numerical * t .' IU * can P*^* between any cutvc and its ovulating 

" , circle. In many cafes, it is more eafy to leafou from 

»alue of i — molt readily. Thua, in order to obtain the curvature of a cuivc, by comparing it with an equi- 

the index if variation of curvature in the oomt where fT' Sj^ ^X^f 

the ordinate at the focus cuts the parabola, .nake a ~ . ^ V " ' T S i ^ eunnh.^l motions of bodies in 

tree fpace, adtuated by defleaing forces. 



Then ax=r>* = i.> (=^2*) = aj(=— ) , If be an eUipfe or hyperbola, BKF is 

\ J I ther clhpfe or hyperbola (M'Luurin, § 373.) 

~~ 1 * ^ ^~ ^ a ^" 3 ) ~ V^ 2 >/(— p^j—i/\t Wa h»ve thus endeavoured to introduce our readers 
, '/ap'-i-2*p + 2p\_ . _,, into this curious branch of lpeculative geometry. Ao 

and r -1. -J. J -^2X3. There introduction is aU that can be expeded from a work of 

this kind. We have enlarged on particular points, in 
*"c •— = 3» = the index of variation in the point B proportion as we thought that the notions entertained 
. . , , , , . . . on the fubjea were inadequate, or even vague and in- 

when D is the focus of the parabola ; that is to fay, diftintt ; and we.hopc that fome may be inc.ted to ac- 
thc fluxion of the radius of curvature is three times the quite clearer conceptions by going to the fountain head. 

We conclude, by recommending to the young geome- 
0, where the ordinate is equal ter the perufal of the Fluxions of Sir Iliac Newton, 
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Frame, 
torn. xv. 
p. ,l. 



J*«. lifter he hat re*d M'Lwrin'i Chapter with care. He 
■ ' will probably be furp-ifed a:d delighted with feeing 
the whole compreflcd by a maker's hand into fuch nar- 
row co-npafs with fuch beautiful perfpimity. 

JOAN d' \ae, the »aid of Orlean», has been va- 
rioufly cluraften'fed ; but all now agree, that fhe wa* 
•worthy of a better fate than the horrid death fhe wa* 
doomed to die. (See J<mn d" /fre, EneycL). But did 
fhe actually die that death ? An ingenious writer in 
the Monthly Magazine ha* proved, we think, that (he 
did not. 

The bishop of Bcauvaia ( fay* he) it accufed by all 
•partieB of treachery and trick in the conduct of the 
trial : it wa» his known propenfity to gain hi* ends by 
ftratagem, craft, manoeuvre, fraud, dexterity. He fetk« 
out, and brings forward, ft:ch teftitrony only as relate* 
to ecclcfiatVcal offeticea, and then hands over the deci- 
fton to the feeular judge*, whofe clemency he invoke*. 
• ViVtrrt Joan fay* to him publicly, " You * prom'i/ed to rcflotc 
H'ft"" * rne to the church, and you deliver me to my enemies." 

The intention of the bimop, then, mud have been, that 
the fteular judge*, for want of evidence, fhould fee no of- 
fence againll the ftate ; aa the clerical judges, notwith- 
{landing the evidence, had declined to fee any againll 
the church. A fatal fentence was, however, pro- 
nounced ; and the fulfilment of it entrufled to the ec- 
clcfiuftical authorities. Immediately after the mis da 
fe, one of the executioner* ran to two friar*, and faid, 
that he had never been fo fhocked at any execution, 
and that the Englilh had built up f * fciffolding of 
platler (un rchafaud dr fJalrr) fo lofty, that he could 
not approach the culprit, which mull have caufed her 
l'uffcring* to be long and hortid." She « a*, theicforc. 
by fome unufval contrivance, kept out of the reach and 
robfervation even of the executioner*. 

^'ome time after, when public commiferation had 
•fucceeded to a vindictive bigotry, a woman appeared 
X rT'Jdlr, J, at Met/.*, who declared hcrttlf to be Joan of Arc. 
''^r'/lUt She was tvcr T wneTe welcomed with 7ral. At Or 
*j'„ g t,t s« lean*, cfpccially, where Joan wa» well known, (lie waa 
*l?o Mr- received with the honour* due to the libcratrcfs of the 
/»•£#■ '•'■>- town. She wa» acknowledged by both her b-othera, 
***t Jean and Pierre d'.^rc. On their tcftimony fhe wa* 
ihem**u- "tarried by a gentleman of the houfe of Amboife, in 
feriptau. 1 436. At their folicitation her fentcnee wa? annulled 
thoritie* ei. in 1456. The Parilians, indeed, long remained incre- 
ted by the dulous : they mull elle have puninScd thofe ccclefiaftics, 
^Vel'/ ' whofe humanity, perhaps, confpircd with the bishop 
of Hcattvais to wi'hdnw her from real execution 
down a centtal chimney of btick and mortar ; or, as 
the executioner called if, a fcaiToldirig o f plaller. The 
king, for the WOmuD feems to hive Oiimned 110 confron 
tation, is ftatcd to hive received her with theft words : 
*♦ Puerile, rn'iimi- , fyr?. It tn; hh n revcriw , ,m nom tit 
Diet/." She it then f.iid to have ominiiricated to him, 
kneeling, the a-tifice pra'tifed. On this woman be an 
Impoftor ? Our author think* not, and appeals to 
Voltaiie, who, in his profc works, fiems willing to »1 
low that (lie tVM not, a< is loo commonly imag'm one 
of thofe hulfinlane enthufieils, err-]>li>yci! a< tool* to 
work upon the vulgar j whom the one p?rty tm.eavour. 
ed to cry up as a propl ettfs. and the other to cy 
down in a iritctl ; bu'. that the v» \* ,i real her< irie, fn. 
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in her feat. Thi* opinion is certainly countenanced by J"m 
her behaviour in adverfity, arid during her trial, which — 
wi» firm without infolcncc, and exalted without affec- 
tation. 

JONES (Sir WiRiam), who was llyled by Johnfon 
the moil enlightened of men, was the Ton of William 
Jonts, Efq; one of the Jail < f ttiofe genuine malhtma- 
t:cians, admirers and contemporaries of Newton, who 
cultivated and improved the fcicrce* in the prefent cen- 
tury. Our author was born on the 28th of September 
1746, and received his education at Harrow fchooL 
under the care of Dr Robert Sumner, whom he 
'ha* celebrated in an eulogium winch will out lall 
biaf* or marble. We are told that he waa a claf* feU 
low with Dr Parr, and at a very early age difplayed 
talent* which gave his tutor the moft protnifing expec- 
tations, and which have fince been amply juftiricd. 
From Harrow he was fent to Univerfity college, Ox- 
ford, where the rapidity and elegance of his literary ac- 
quifition* excited general admiration ; while a temper, 
ardently gencious, and moral* perfectly irreproachable, 
procu-ed him teltimonie. of the moil valuahle eftrem. 
The grateful affection which he always cherifhed for 
that vc ncrablc feat of learning, did as tt uch honour to 
hi* frnfibilit), a* Oxford hcrtvlf ha* received by emott- 
ing him among the numbei of her fonj. 

In the twenty thi'd year of his age he travelled 
through France, and rclidcd fome time at Nice, where 
he employed himfilf very d:tfeient!y from motl other 
young men who make what is called the tour of Eu- 
rope. Man, and the influence of various fo'ms of go- 
vernment, were the principal objects of his inveftt'gation ; 
and in applying the rcfult of his inquiries to the ftate 
of his own country, he mingled the fohVftude* of the 
Patriot with the hone ft partialitie* of an Englifhman. 

Mr Jor.c»'s firft literary wo^k was a tra..flatkm in- 
to French of a Perfiart manufcript, entitled " Hjioire 
dr Nadir Shah, eonnu /out le nom dr ThaJ.<m<v Kuli 
Khan, Kmpertur dr Perj'e," in two vols. 410 ; the hifto- 
ry of which performanje we (lull give in his own 
woHs : " A great northern monarch, who vi'ited 
this country a few year* ago, urder the name of the 
Prince of Tiavtndal, brought w ith him an eallem m- 
r.ufcript, containing the life of Nadii Shah, the late fo- 
vt reign of Perlia, which he wan dciiiotis of having 
tranllated in England. The fecetary of ilate, with 
whom the Datnfli miniilei had convciftd upon the fub- 
jeCt, fent the volume to me, tcquefting ttic to gi;e a li- 
teral trai>f|j - ion of it in the Punch language ; but I 
wholly declined the t fl fk, allerging for my cxcifc the 
length of the book, the drynets of the fubjvet, the dif- 
ficulty of the tlyle, and chiefly my want both of lei. 
fuie and ability to enter upon kii undertaking fo fruit- 
lefs and fo laborious. I mentioned, however, a gentle- 
man, with whom I had not then the plc&fitre of being 
acqtuii.ttd, but uho had dittiuguifhed hitnlelf by a 
trai.fiation of a l\r!lan hillory, and was far sblei than 
my tell to iiitis^y the king of Dcrirraik's rxp>.ctatiors. 
The learned writer, who hid tithtr uotks upon bis 
bar.ds, excufrd him(e!f on the loeoanl of I is many en- 
gvgementa; and the application to news* itmrwed. 
It was hir.te'', thst my comphancc wi >.ld be of no fmaPi 
advat.tiige to me at my cntr nic into t fe ; th;-t it wonld 
cure me fome n>aik of di!'inition wbich tri«bt be 
pkaltr g to me ; and, above ull, thai it wuuiu be a : ef.ee- 
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Jona*. tion opon this country , if the king fcould be obliged to difappoirttment 
' " carry the manufcript 'into France. Incited by thefe 
motives, and principally by the loft of them, unwilling 
to be thought churlifh or morofe, and eager for the 
bubble reputation, I nndertook the work, and fent a 
fpccimen of it to hit DaniOi Majefty ; who returned hi» 
approbation of ttre ftyle and method, but dcfircd that 
the whole tranflation might be perfectly literal, and the 
oriental image* accurately prrfrrved. The talk would 
have been far eafirr to mr, had I been directed to finifh 
it in I-atin; for the actjuifuiori of a French ftyle was 
infinitely more tedioua $ and it was nccrflary have 
every chapter corrected by a native of France, before 
it coord be Ottered to the difceming eye of the public, 
fa net in every language there are certain peculiarii its of 
idiom, and nice fhades of meaning, which a foreigner 
can never team to perfection. But the work, how ar- 
duous and unplraftng foever, waa completed in a year, 
not without repeated hints from the ftcretary's office 
that it wa* expected with great impatience by the 
Onirt of Denmark." The tranflation of the Hiftory 
of Nadir Shah was publifted in the fummer of the year 
1770, at the expence of the tranflator ; and forty co- 
pic* upon large paper were fent to Copenhagen ; one 
of thrtn bound with uncommon elegance for the king 
* Frt/ttt f.himfelf, and the others as prefent* to hi* courtiers*, 
ti* Ayt-<j What mark* of diftinQion our author received, or 
what fruits he reaped for hi* labour, he haa not thought 
jer to dilclofct but if any dependence ia to be 
placed on common fame, the reward beftowed upon 
him for this laborious talk confiftcd only in the thanks 
of his Danifh Majcfty, and the honour of being enroll- 
ed in the Royal Society of Copenhagen. That dif- 
tinetion was indeed accompanied with a letter, recom- 
mending the learned tranflator to the patronage of hi* 
own fovereign ; but, in the interim, hit friend Lord 
Dartmouth, who was to have delivered it, ha 
ed hi* office of Secretary of ftate, and the letter, 
are told, wa* never prefentcd- 

There is reafon to think, that thi* early and fevere 
Sum.. Vol. II. Part I. 
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a deep impreflion on hit mind, 
and induced him to renounce ?he mufc* for a time, and 
to apply himfclf with HTiduity to the ftudy of jurif- 
prudence. Thi* we think apparent, from the ftyle in 
which he write* of hi* return from the continent, and 
of the death of his beloved orece ptor Dr Sumner. 

" When 1 left Nice, (fays he) where I had refided 
near feven months, and p.ftcr traverfiag almoft all France, 
returned to England, I moft ardeotly defired to paf* 
feveral yean more in the ftudy of polite literature ; as 
then, I thought, I might enter into public life, to 
which my ambition had always prompted me, more 
mature and prepared : but with thi* fiuit of my leilure, 
either fortune, or rather Providence, the difpoler of all 
human event*, would not indulge my (loth ; for on a 
fudden, 1 was obliged to quit that very literature to 
which, from my childhood, I had applied myfcli ; aud 
he who had been the tncourager and afliftant of my 
Audits, who had inltru&ed, taught, formed me fuch as 
I waa, or if I am any thing at all, Koa %r .Sumncr, 
within a year after my return, wa* fnatched away by 
mn untimely death (a)." 

In 1771 Mr Jonea publilhed Differtation fur la 
Literature Orientate, 8vo, and this wa* followed by 
Lettrt i Monfteur A** Da /»•••, dam laquelle eft 
compr'u P Kxamrn He fa Traduction del Linret attrituet 
i Zoronjtre, 8vo. The diflcrtation offered a favour* 
able fpecimen of the author'* ahilitie* a» a linguift and 
as a critic ; and the letter contained a fpi'ited vindica- 
tion erf the univerfity of Oxford, from the very fcurri- 
lou* reproaches, in which its incompetency in Oriental 
literature wa* aflerted by the ilUberal tranflator of the 
fuppofed work* of the Perfian philofopher. 

In the fame year he gave to the public, " A Gram- 
mar of the Perfian language," 4 to, and at the fame 
time propofed to republiih Mcniniki't Die} lonary, with 
improvement* from De I.abroffee't Guxophylacium Lin- 
gu.t Perfarum, and to add in their proper phec an Ap- 
i to Gehanaguire's Pertic Dictionary, 
ha* been found extremely uicful, and 
£ has 



The 



Aa a fpecimen of our author's latiniry, we fubjoin the epitaph on Dr Sumner, which ia affixed to the 
of the fouth tranfept of Harrow church. 



H. S. E. 
R O D E R T U S SUMNER, 8. T. P. 
Collegii Kegali* apud Cantab, olim Sociua, 
Scholar Hirrovienfit hand ita pride m Archididai'calu*. 
Fuit hoc pneftantiffimo Viro 
Ingeniura nsturi peracre, optimarnm difciplini* artium fedulo 
Excultum, ufu diuturno conitrmatum, & quodammodo fuba&um. 
Nemo enim aut m reconditt* fspientise ftudii* illo fubtilior eititit, 
Aut humanioribu* literit limatior : ncmtDt fere vel feliciua 
Contigit iudicii acumen, vel uberior e aid it ion is copia. 
Egregii* hifce cum dotibu* natune, turn doctrirae fubfidiia, 
Infuper accedebat in fcriptit mira ac prope perfects eloquenria. 
In (ermone facet iarum lepor plane Atticua, & gravitate faaviter 
Afpera u/banitaa ; in moribu* fingulari* quatdam integritas «c fides \ 
Vitas denique ratio conftxns fibi, ft ad virtuti* normam diligenter fevereque, 
Exculta. Omnibus qui vet amico eflent eo, vel mtgiftro ufi, doctrina:, 
1 trifle reliquit defiderium, fubiti, cheu ! atque f 
Mortt correptua prid. Id. Sept. A. D. 
»77». ■ 



Digitized by Google 



J O N 



I 34 ] 



J O N 



has been reprinted feveral times ; hot the defign of the peodence in aftive life, it will avail him little to be fa- 
voured by the learned, eileemed by the Cfnm(n? v or rc- 



Didi mvy. though an abied of even national impor 
tance, for want of due encouragement was obliged to 
be laid at'ide. 

In 1771 he publiihed " Poems ; confiding chiefly 
of Tratiflations from the Afiatic Language*- To which 
are added two Kflays ; 1. On the Poetry of the Eafttrn 
Nations. 1. On the Am commonly called lmita- 
tire," 8vo, which in 177^ he republifhed with the ad- 
dition of fume Lalia Poems, every way worthy of their 
author. On the 16th June 1773, he took the degree 
of Matter of Art; and the fame year pubhfhed " The 
Hiiloiy of the Life of Nadir .^hah. King of Perfia. 
Extiaded (rum an Ealtcrn Manufcript, which wai 
tranflated into French by order of hit Majefty the King 
of Denmark. With an Introduction, containing, 1 . A 
Defcriptieo of Afia according to the Oiiental Geogra- 
phers. 2. A fhon Hiltory of Pcrrta from the earlieft 



commended even by kings. It is true, on the other 
hand, that no external advantages can make amends for 
the luls of virtue and integrity, which alone give a 
perfect comfort to him who poftVfles thetn. Let a 
man, therefore, who wifhes to rnjoy, what no fortune 
or honour can beftow, the blcrTing of felf approbation, 
afpire to the glory given to Pericles by a celebrated 
biflorian, of being acquainted with all ufeful know- 
ledge, of exprcfli ig what he know* with copioufnefi 
and freedom, of loving his friends and country, and of 
difdaining the mean purfnits of lucre and intireft : this 
is the only career on which an hone li man ought to 
enter, or from which he can hope to gam any folid 
happincf*." 

The neat year he publilhed Poeftt Jjatu* Com. 

Ljtn Sex, cum jlppend.ee ; fubjUltur Lmon, 



Times to the p-rftnt Century : And an Appendix, Jeu ATifctlUneorwm Liber, 8vo ; and puriuing hia pur. 

coofifting of an Effay on AQatic Poetry, and the Hif- pofc of applying to the lludy of the law, we hear no 

tory of the Pcrftarv Language. To which are added more of him from the pref» (except the new edition of 

Piecea relative to the French Tranflation," 8vo. Our hia Poems), until the year 1779- In this interval he 

author having at this period determined to ftndy the law \va> calkd to the bar, and attended Weilminftcr hall 

as a profeflion, and to reiinquifh every other puifuit, am 1 the Oxford ciicoit, where he obtained but little 

our readers will not be difpleafrd with the following bufinefs. He was however appointed a commiffioner 

extract, relating to this refolution, which concludes the of bankrupts by Lord Bathurll, who is fuppofed to 

preface to the hiftory uow under confideration : have intended to ciert his intercft to procure his aomi- 

" To conclude ; if any eflential rot flakes be deted- nation to the bench in the Eaft Indies, 
ed in this whole performance, the reader will excufc He publifhed in this year, " The fpeeches of Ifeus, 

them, when he reflects upon the great variety of dark in caufea concerning the law of fucceffion to property 

and intricate points which are difcuffed in it; and if the at Athens } with a preparatory diicourte, note* critical 

otfeurity of the fubjed be not a fufficicnt plea for the and hiilorical, and a Commentary, ato." In this valu- 

errors which may be difcovercd in the work, let it be able work, the talents of the icholar, the critic, and the 

conftdered, to ule the word* of Pope in the preface to lawyer, combine to elucidate a very important part of 

his juvenile poems, that there arc very few things in jurifprudeuce; for, though deep refearches into the le- 

tbia collection which were not written under the age of gal antiquities of Greece and Home (as he obfervea in 

five and-twenty : moil of ihrm indeed were compofrd his Commentary ) are of greater ule to fcholars and 

in the intervals of my leifure in the South of France, contemplative perfoos, than to lawyers and men of 

before 1 had applied myfelf to a fludy of a very differ- bulincl* . though Brad <n and Lyttleton, Coke and 

ent nature, which it is now ray refolution to make the Rolle. are the proper objed* of our iiudy j yet the 

lole objed of my life. Whatever then be the fate of ahlcft a. Watt*, an J wiieft judges, have frequently 

thi* produdion, 1 ft. all never be tempted to vindicate bellifhrd their arguments with learned allufiuns to 
any part of it which may be thought exceptionable 5 
but /hall gladly relign my own opinions, for the fake 



to an- 



tient cale* 
often uftful, 



and luch allulions, it mutt oe allowed, are 
always ornamental ; und, when they are 
of embracing others^ which may feem more probable; introduced without pedantry, never fail to pleaft." 
being perfuaded, that nothing is more laudable than The work was dedicated in a ftyle of refpccitul grati- 
the love of truth, nothing more odious than the oblli- tude to hi* patron Lord Bathurll. 

In the year 1780, we tind our author a candidate 
to reprcfent in parliament the univerlity of Oiford. He 
had for fomc time r elided but little in the univrrfhy, 
and therefore laboured under fome di fad vantages ; but 
he did not meanly court the fupport of any man. In 
a paper, which was circulated on that occalion, hia 
friends, woo were numerous, declare, that they have 
" neither openly foliciied, nor intend openly to folicit, 
votes for Mr Jones within the Univerlity itfelf, becaufc 
he will never become the inurnment of iurbing the 
calm feat of the Mufes, by confenting to any fuch fo- 
licitation for himfclf or for any man whatever. Hia 
own applications have been, are, and will be, confined 
a family, or to acquire, what fo many wilh for, and £» to thole only who have profeffed a regard for him, and 
few ever attain, ait honourable retirement iu hi* decli- <evha have no v<Uet ibemfcl+et ; the Mailers of Arts in a 
ning age, he will find, when it is too late, that he has great univcruty, whofe prerogative is cool reafon and 
miftaken his path ; that other bbours, fl tbcr Audits, are impartial judgment, mull never be placed on a level 
ncceffaty ; and that unlets he can afferi lu* own indc- with the voters of a borough, or the freeholders of 
4 



odious than the oblli- 
racy of perfifling in error. Nor ihall 1 ealily be in- 
duced, when 1 have dilbtirdcned myfelf of two oihta* 
pieces which are now in the puis to begin any other 
work of the literary kind ; but (hall confine my felt 
wholly to that branch of knowledge in which it is my 
chief ambition to excel. It is a psinful confideration, 
that the proftffion of literature, by far the molt labo- 
rious of any, leads to no real benefit or true glory 
whatfoever. Poetry, fciencc, letters, when they are 
not made the fole bufmefs of life, may become its or- 
naments in profperity, and its irvdt pleating coniolation 
in a change of fortune; but if a man add ids himfclf 
entirely to learning, snd hope* by that, either to raifc 
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Even in proceeding thos far, he does not fet my to theoretical innovation, and declare*, in a letter 
>le. but follows it i and hi» friends would no to the fccrctsry, that by the-tcrm cwiftitution, he un. 

dcrftaods " the great fydem of public, 



the example, 

vet have prin'ed any paper, if they had not thought 
thcmfelvcs jurlified by the conduct of others. 

" For the firft and the lad time, they beg Ieav« to 
fugged, that no exertions muft be fpared by thofc who, 
cither peifonnlly or by reputation, approve the character 
of Mr Jones ; into which, both literary and political, as 
well as moral, his friends defire and demand the drifted 
fcrutiay. For his univerfity he began early to pro- 
voke, and poflibly to incur, the dtfpleafure of great and 
powerful men : For his univerfity he entered the lifts 
with a foul-mouthed and arrogant Frenchman, who had 
attacked Oxford in three large volume* of mifrcprtfen- 
tation and fcurtility ; For bis univerfity he refigncd, 
for a whole year, his favourite fludies and pursuit*, to 
fave Oxford the difcredit of not having one of her foua 
ready to tranflate a tedious Perfian manufeript. To 
Oxford, in (hort, he is known to be attached, by the 
drongeft poflible ties ; and only regrets the nccefftty of 
abfenting himfelf from the place in which of all other* 
he moll delight*, until the event of the prefent compe- 
tition (hall either convince him that lie ha* toiled in vain 
aa a man of letters, or (hall confer on him the great- 
eft reward to which he can afpire. The unavoid- 
able difadvantage of being fo late propofed, and the 
rcfpectable fupport with which he is cow honoured, 
will fecure him in all event* from the leaft difgrace." 
The application was unfitcccfbfnl, chiefly becaufc hi* 
own college had fixed upon another candidate, from a 
petfuafton that the immediate appointment of Mr Jones 
to a feat, then vacant on the bench of judges in India, 
was morally certain. 

The riots of that year gave occafion to anotlicr 
publication of our author, entitled, " An Inquiry in- 
to the legal Mode of fupprcuing Riots ; with a con ft i- 
tutional Plan of future Defence," 8vo; and in 1 781 he 
publilhcd " An Eflay on the Law of Bailment*," 8vo, 
a very mafterly treatifc, which did great honour to hw 
legal abilities. In this lad work he inculcated the nc- 
crffiry of deeply exploring the grounds of the common 
1«w ; and lpeaking of Blackftooc, (he fay*) " hi* com- 
mentaries are the mo ft correct and beautiful outline 
that ever was exhibited of any human fciencej but they 
alone wdl no more form a lawyer, than a general map 
of the world, how accurately and elegantly focver it 
may be delineated, will make a geographer." 

In thit year he kkewife recalled hi* mufe in an Ode on 
the. nuptial* of Lord Vifcount Althorpc, who had been 
his pupil, to Mifs Lavinia Bingham. This beautiful 
little poem is prcferved in the European Magazine for 
January 1 785, and wc think in other periodical publi- 



From many circumftancea which might be collected 
together, it would appear that our author at tlu* junc- 
ture did nut coincide in opinion with thole who haU the 
duection of government, . nor did he approve the mca- 
fures at that period adopted. — With thefe fentimcnts 
he Teem* to have been fcicclcd as a proper pcifm to be 
introduced a* a member of the .utioual Society. 

Could he nave iureken the degeneracy of fueh aiTucia. 
tions, there i* rcalon to believe that he would have de- 
clined what he condescended to accept aa an honour ; 
(ut though an ardent friend lw liberty, he was an sue- 



. tn contradic- 
tion to private and criminal law, which comprifes all 
lh i'.c article* which Blackitone arrange*, in his firft 
volume, under the rights of pe-tfons, and of which he 
gives a pertpicuous atislyfis. Whatever then relates to 
the rights of perfons, either abfolmt rights, as the en- 
joyment of liberty, fecurity, and property, or relative, 
that is, in the public relation* of magiltrates and people, 
makes a part of that majellic whole, which we proper- 
ly call the conflitution. This conllkutional or public 
law is partly unwritten, and grounded upon immemo- 
rial ufage, and partly written or enacted by the legtf. 
lative power ; but the unwritten, or common law, con- 
tains the true fpirit of our conflitution : the written 
has often moll unjuftifiably altered the form of it ; the 
common law is the collected wifdom of many centuries, 
having been ufed and approved by fucccflive genera- 
tion* ; but the flat lite s frequently contain the whims of 
a few leading meu, and fometimcs of the mere indivi- 
duals employed to draw them." 

In 1782 he publulied «' The Mahomcdan Law of 
Succeflion to the Property of Inteltates, in Arabic, 
with a verbal Trauflation and explanatory Notes." 4to. 

At length the pod of one of the judge* in the Etll 
Indies, which had been kept racatt live years, was de- 
termined upon being filled up ; and our author, on the 
4th March 1783, was appointed to that ftation, and 
on the acta received the honour of knighthood. On 
the 8th of April he married Mifs Shipley, cldclt daugh- 
ter of the Bifhop of St Afaph, and almoft immediately 
embarked for the Indie*. He had prcvioufly publidi- 
ed " The Moallakat ; or, Seven Arabian Poems, which 
were fulptnded on the Temple at Mecca, widt a Trans- 
lation and Arguments." 4to. To this it was intend- 
ed to add a preliminary difcourfe and note*. — The for- 
mer to comprife obfervation* on the antiquity of the 
Arabian language and letters ; on the dialed* and cha- 
racters of Himyar and Koraifh, with accounts of fome 
Ilimyarick poets ; on the manners of the Arabi in the 
age immediately preceding that of Mahomed ; on the 
temple at Mecca, and the Moallakat, or piece* of poe- 
try fufpended on it* walls or gite ; hilly, on the lives 
of the Seven Poets, with a critical hitlory of their 
work*, and the various copies or editions of them prc- 
ferved in Europe, Ada, and Africa. The latter to 
contain authorities and reafon* for die tranflition of 
controverted paifrges ; to elucidate all the obfeure 
couplet-, and exhibit or propofe amendments of the 
text ; to direft the reader'* attention to particular 
beauties, or point out remarkable defect* ; and to throw 
light on the images, figures, and allufions of the Ara- 
bian poets, by citations either from writer* of their 
own countrv, or from fuch of our European travellers 
as bed illudiatc the ideas and cudonid of Ealtcrn na- 
tions. 1 his difcourfe and the notes have not yet ap- 
peared. At his departure for the citlcrn world, he 
left, in manufeript, with bis brother-in-law the Dcm of 
St Afaph, a little trad, entitled ♦« Ti e Principles of 
Government, in a Dialogue between a Scholar *nd a 
Peafant." t his celcbrauu dialogue being afterwards 
publillud by the Dean, and widely circulated by the 
ftjCtetJ for tofillitutiotnl information, the Dtan was 

E 1 praJrcotcd 
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profecuted for publishing « libel, ind, if our memory the Afiatiea, although a confiderable 

deceives us not, was found guilty. elapfed before their publication ; and this work, if no 

Sir William Jonea now dropt for ever all concern in other monument of his labours eiifM, would at once 

party politics, and applied himfelf to purfuits more furnifh proofs of hh confammate (kill in the Oriental 



worthy of his talents. During his voyage to India, he 
conceived the idea of the Anatic Society, of which an ac- 
count has been given under the title Societies ( Emcycl. ), 
and of whofe retearches five volumes, replete with much 
curious information, are now before the public. But ar- 
dently as his mind was attached to general literature and the key of fcie 
science, he was by no means inattentive to the profcfGonal putation of a 



dialects, of his proficiency m those of Rome and Greece, 
of tatte and erudition far beyond bts years, and of t*. 
tents and application without example. 

" But the judgment of Sir William Jones was too dif. 
ceming to confidrr language in any other light than as 
of fcience, and he would have defpiftd the re- 
mere hnguift. Knowledge and truth 



duties of his high ttation. He had indeed, to ufe his own 
expreflion, an " undiffembled fondnefs for the ftndy of 
Utv •/ jurifprudence and in the character of a judge, dif. 
yfcsswi. played the profound knowledge and irreproachable inte- 
grity, which, before his promotion, petvaded his rcafon- 
ings at a lawyer, and governed his condud as a man. 
Unfortunately the intenfe ardour of application, which 
produced his frequent contributions to the Hock of hu- 
man knowledge, added to the unfavourable influence of 
the climate, greatly impaired his hrakh. On this ac- 
count, after • rcfidence of about fifteen years in India, 

he made preparations for returning to England t but aid of fuch a work, the rrife and benevolent 
drath interpoled; and this illuftnous ornament of fcience of the legiflature of Great Britain, in leaving to a cur- 
and virtue was taken from the world on the 27th of tain extent the natives of thefe provinces in pofleflion 
April 1794, in the 4 8th year of his age. " It is to of their own laws, could not be completely fulfilled ^ 
the fhame of fecpticifm (as one of his biographers well and his experience, after a fhort rcfidence in India, con. 
obferves), to the encouragement of hope, and to the fumed what his fagacity had anticipated, that without 
honour of genius, that this great man was a fincere bo principles to refer to, in a language familiar to tiic 
liever in the doctrines of Chriftianity, and that he waa judges of the courts, adj>>dicatibnt amongtt the native* 
found in his dofet in the attitude of addirffing his mutt too often be fubjed to an uncertain and crrono 
prayer to God." We (hall give his charader as it oM expontion, or wilful mifinicrpretatron of their law*. 



were the objects of all his Hudiea, and his ambition wu 
to be ufeful to mankind ; with thefe views he extended 
his refearcbes to all languages, nations, and times. 

■ Such were the motives that induced him to propofe 
to the government of India, what he jiiltly denomina- 
ted a work of national utility and importance, the com- 
pilation of a copious Digcft of Hindu and Mahomcdaa 
Law, from Sanfcrit and Arabic originals, with an of. 
fer of his ferviccs to fupcrintend the compilation, and 
with a promife to tranflate it. He had forefcen, pre- 
vious to his departure from Europe, that without the 



prayer to uoo." we man give his etiaracter as it 00s expontion, or Wilful minnterpretation 

was drawn by Sir John Shore, Baronet, (now Lord " To the fuperintendance of this work, which was im- 

Tcignmoiith) in a drfcoorie delivered at a meeting of mediately undertaken at hts fuggeftion, he affiduoufly 

the Afiatic Society, held on the 2>d of May 1794. devoted thofe hours which be could fpsrre from his pro- 

" His capacity for the acquisition of languages has feffional duties. After tracing the plan of the Digcit, 

never been excelled. In Greek and Roman literature, he prefenbed its arrangement and mode of execution, 

his eaily ptoficirncy was the fubjed of admiration and and ftleded from the moft learned Hindus and Maho- 

applaufc ; and knowledge of whatever nature, once ob- mcdans fit perfons for the talk of compiling it : Hatter, 

tamed by him, was ever afterwards progrelfive. The ed by hia attention, and encouraged by his appUufr, 

more elegant dialects of modern Europe, the French, the Pandits profecntcd their labours with chearful zeal 

the Spanifh, and Italian, he fpoke and wrote with to a fstiaradoiy conckihon. The Molavee* have alio 

the greateft fluency and precifion ; and the German nearly frnkhed their portion of the work ; but we mutt 

and Portuguefe were familiar to him. At an early ever tegret, that the promiiW t ran flat ion, as well a* the 

period of life his application to Oriental literature com- meditated preliminary diifertation, have been fi nitrated 

which lo often intercepts the perform- 



; he ftudied the Hebrew with cafe and fuccefsj 
of the molt learned Afiatics have the can- 
dour to avow, that his knowledge of Arabic and Per- 
fian was as accurate and extcnCvc as their own ; he iw 
at(b converfant in the Turkiih idiom, and the Chinefe 
had even attracted his notice fo far as to induce him to 
learn the radical characters of that language, with a 
•view perhaps to farther improvements. It was to be 



of hu 

■ During- the couife of this compilation, and as auxi- 
liary to it, he wai led to Itudy the works of Menu, re- 
puted by the Hindus to he the oklcft and Solicit of le- 
giftators ; and rinding them to eomprife a fyrlem of re- 
ligious and crvil duties, and of law in ail it* branches, 
fo comprehend ve and minutely exact, that it might be 



expected, after his arrival in India, that be would eager- contidered as the Inltitutes of Hindu Law, be prrfent- 
ly embrace the opportunity of making himfelf mailer ed a translation of them to the government of Bengal 
of the S'.nfciit ; and the moft enlightened proftflbts of During the fame period, deeming no labour exceflive 
the doctrines of Brahma confef* with pride, delight, Or fuperfluous that tended in any refped to promote 
and furprife, that bis knowledge of their facred dialed the welfare or happinefs of mankind, he gave the pub- 
was moft critically corted and profound. The Pan- tic an Englifli verfion of the Arabic Text of the Si* 
dits, who were in the habit of attending him, could rajiyah or Mahomcdan Law of Inheritance, with a 
not, after his death, fupptefs their tears for hia lofs, nor Commentary. He had already (as has been obferved) 
find terms to exprefs their admiration at the wonderful pubhflicd in England a tranlhrtion of a trad on the fame 
progrels he had made in their fciences. fubjed by another Mahomcdan lawyer, containing, aa 

'and elegant Epitome of 



« Before the expiration of his twenty-fecond year, his own words exprefs, ' a lively 1 
had completed his Commentaries on the Poetry of the Law of Inheritance of Zaid. 



" To 
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Joan. «« To tWt learned and important works, fo far out of 

— v ' the road of amufement, nothing could haw engaged 

his application but that dVfire which he rw profeflcd, 
of rendering hi* knowledge ufeful to hi* nation, and be- 
neficial to the inhabitants of thefe provinces. 

" I (hould fcarceh/ (continues Lord Y cignmouth ) 
think it of importance to mention, that he did not dif- 
dain the office of editor of a Sanfcrii and Perfian work, 
if it did not afford me an opportunity of adding, that 
the latter war publifhed at Ma own ex pence, and wai 
fold for the benefit of infolveat debtors. A fimdar ap- 
plicaiion was made of the pruduce of Sirajiyah." 

But nothing exhibits the large gtafp of Sir William 
Jones's mind in lb ftrikmg a point of view as a paper 
in his own hand writing, which came into LordTeign- 
mouth's polTeffion after his death. It was intitled Da- 
atDfa ata, and prupoled for investigation the follow- 
ing fubjeCts relating to the caftern world 

India. — I. 1 he ancknt geography of India, tic. 
from the Puranas. 2. A botanical dcfcripiion of Indian 
plants, from the Cofhas, &c. 3. A grammar of the 
Sanfcrit language, from 1'anini, &c 4- A dictionary 
of the Sanfcrit language, from the 32 original vocabu- 
laries and NiruCti 5. On tbe ancient munc of the In- 
diana. 6. On the medical fubilancc* of India, and the 
Indian art of medicine. 7. On the philofophy of the 
ancient Indians. 8. A tranflation of the Veda. g. On 
aiicm t Indian geometry, aflrononry, and algebra. 10. 
A tranflation of the Puranas. 11. A tranflation of 
the Mahahbara and Ramayan. 1 2. On the Indian 
theatre, &c. See. 13. On the Indian conftellationa, 
with their mythology, from the Parana*. 14. The 
hiftory of India before the Madomcdan conqucft, from 
the Sanfcrit Cafhnrur Hiftorics- 

Arabia. — tj. The hiftory of Arabia before Maho- 
med. 16. A tranflation of the Hamafa. 17. A tranf. 
Irticn of Hariri. 1 8. A tranflation of the Facahatul 
Khulafc. Of the Cafiah. 

Per/U.— , 9 . The hiftory of Perfia, from authorities 
in Sanfcrit, Arabic, Oteek, Turkilh, Perfian ancient 
and modern, Firdaufi'a Khrofrau nama. 20. Tbe five 
poems of Niawnt, tranflated in prof*. 21. A dictio- 
nary of pure Perfian Je changire. 

Cb'uu. — 22. A tranflation of Shi-cing. 23. The 
text of Can.fu-tfn, verbally tranflated. 

Tariary. — 24. A hiiiory of the Tartar nations, 
ehiefty of the Moguls and Otbruaas, from the Vurhiih 
sad Perfian. - 

" We are not authorifed (fays his Lordfhip) to con- 
clude, that he had himfclf formed a determination to 
complete the works which his genius and knowledge had 
thus fleet died; the talk feem* to require a period be- 
yond the probable duration cf any human life ; but we, 
who had the happinefs to know Sir William Jones ; 
who were witnefles of his indefatigable perfeverance in 
the purfuit of knowledge, and of his ardour to accom- 
pi 1 ili whatever he deemed important ; who (aw the ea- 
tent of hit intellectual powers, his wonderful attain- 
ments in literature and fetence, and the facility with 
which all his compofitiuns were made— cannot doubt, 
if it had pleafed Providence to protract the date of his 
exiftencc. that he would have ably executed much of 
what he had fb extenuvery planned." 

We have already enumerated attainment! and works 
which, from their divei tity tad extent, feemfax beyond 
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the capacity of the moft enlarged minds ; but the ca- J°" '«- 
tulogue may yet be augmented. To a proficiency in ' • 
the languages of Greece, Rome, and Afia, he added 
the knowledge of tbe philofophy of thofe countries, 
and <if every thing curious and v?luable that had been 
taught in them. The doctrines of the Academy, the 
Lyceum, or the Pottico, were not more familiar to 
him than the tenets of the Veda*, the rayHicifm of the 
Sufi*, or the religion of the ancient Petfians; and whilft, 
with a kindred genitw, he perilled with rapture the he- 
roic, lyric, or moral compofitioni of the moft renowned 
poets of Greece, Rome, and Afia, he could turn with 
equal delight and knowledge to the fublimc fpec illa- 
tions or mathematical calculations of Barrow and New- 
ton. With them alio he profeflcd his conviction of the 
troth of the Chriftian icligton ; and he juftly deemed 
it no inconfrdcrable advantage, that hi* refcarebe* had 
corroborated the multiplied evidence of Revelation, by 
confirming the Mofaic account of the primitive world. 

In his eighth annlvcrfary difcourfc to the Aliatic So- 
ciety, he thus ex prefles himfclf : " 'I beological inquiries 
are no part of my prcfent fubjed ; but 1 cannot refrain 
from adding, that tbe collection of tracts which we call, 
from their excellence, tbe Scriptures contain, indepen- 
dently of a divine origin, more true fublimtty, more ex- 
quifite beauty, purer morality, more important hiftory,- 
and fmer (trains both of poetry and eloquence, than 
could be collected within the fame compafs fnwn ad 
other books that were ever computed in any age, or 
any idiom. The two parts, of which the Scriptures 
con flit, are connected ay a chain of compofitions, which 
bear no rcfemblance m form or ftyle to any that can be 
produced from the (tore* of Grecian, Indian, P<rfian, 
or even Arabian learning ; the antiquity of thefe com- 
pofitions no man doubts, and the unftrained applica- 
tion of them to events long fiibfequent to their pub- 
lication, i« a folk] ground of belief that they were ge- 
nuine predictions; and confcqoently iafpired" 
' There were, in truth, few fcieiwes in which he had 
not acquired confiderablc proficiency f- in moft, his 
knowledge was profound. The theory of mufic was 
familiar to him ; nor had he neglected to make himfclf 
acquainted with the interefling discoveries lately made 
in chemtftry ; M and I have heard him (fsys Lord Teign- 
mouth) afTert, that his admiration of the flruAure of 
the human tramc had induced him to attend for a fea- 
fon to a courfi of anatomical lectures, delivered by hi* 
friend the celebrated Hunter." 

Hi* laft and favourite purfuit was the 8 wry of bo- 
tany, which he originally began under the confinement 
of a feverc and lingering difordcr, which with moft 
minds wnuld have proved a disqualification from any 
application. It constituted the principal amufemcnt of 
hi* leifute hours. In the arrangements of Lirinxus, he 
difcovered fyftem, truth, and fcience, which never fail- 
ed to captivate and engage his attention , and from the 
proofs which he has exhibited of his progrefs in botany, 
we may conclude that he would have extended the dif- 
coveries in that feieflcc. 

It cannot be deemed ufeleft or ftrperfloou* to inquire 
by what arts or method he was enabled to attain to a 
degree of knowledge almoft univerfal, and apparently 
beyond the powers of man, dating a life little exceed- 
ing 47 years. 

The faculties of hit mind, by nature vigorous, were 

improved 
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improved by conftant excrcifc 1 and his memory, by 
habitual practice, had acquired a capacity of retaining 
whatever had once been in.p-ctTcd upo.i it. To an tin 
extinguiihed ardour for univerfal knowledge, he joined 
a perfeveraiice in the purfuit of it which fubdued ail ob- 
Hades ; hi* lludics began with (he dawn, anJ, during 
the intcrmifTions of preifcffie-nal datiei, were continued 
throughout tbe day ; reflection and meditation ftrength- 
eurd and confirmed what indultry and inveftigation had 
accumulated. It was a fixed principle with him, from 
which he never voluntarily deviated, nut to be deterred 
by any difficulties that were furroou it table from prote- 
cting to a fuccetful termination what he had once de- 
liberately undertaken. 

But what appeared more particularly to have ena- 
bled him to employ hit talent to much to hit own and 
the public advantage, was the regular allotment of his 
time, and a fcrupuloua adherence to the diftribution 
which he had fixed ; hence all his ftudies were purfued 
without interruption or cunfuGon. He collected infor- 
Ynalion, too, from every quarter; jullly concluding, that 
fomething might be learned from the illiterate, to whom 
he liflened with the iitmoil candcur and complacency. 

Lord Teignmouth, addre fling himfelf to the A Carte 
Society, fays, *' Of the private and fecial virtue* of 
our lamented Prefident, our hearts are the bell records. 
To you who knew bim, it cannot be necefhry for me 
to expatiate on the independence of his integiity. his 
humanity, probity, or benevolence, which every living 
creature participated ; on the affability of his conver- 
fatioti and manners, or his modtil, unafluming deport- 
ment : not need I remark, that he was totally free 
from pedantry, as well as from arrogance and fclf-lurfi- 
ciency, which fometimea accompany and difgrace the 
greateft abilities. His prefence was the delight of every 
iociety, which his converfation exhilarated and impro- 
ved s and tbe public have not only to lament the lof* 
of bis talents and abilities, but that of his example- 1 

" To him, as the founder of our inllitution, and 
whilft he, lived its firmcft fuppoit, our reverence ia more 
particularly due. luftrudled, animated, and encoura- 
ged by him, genius was called forth into excttion, and 
model! merit was excited to dilliuguifh itfcJf. Anxious 
for the reputation of the Society, he was indefatigable 
in hit own endeavours to promote it, whillt he cheer- 
fully affifted 1 l.i.lc of others, fn loling him, wc have 
not only been deprived of our btightefl ornament, but 
of the guide and patron, on whofe inilrueVons, judge- 
ment, and candour, wc could implicitly rely." Though 
thefe arc the fentiments, not only of Lord Teign- 
mouth, but, we believe, of every man of letters, we 
truit there is Hill left in Pcngal a fuilkitut love of 
letters and of feience to carry on the plan which was 
formed by the genius of Sir William Jones. 

JONESIA, is a very handfome mici-Jliiig-fizcdtamout 
tree, found in g.irdeus about Calcutta. In the San- 
fcrit it is called d/na, and in the lieng-.iUfe Rujfuct ; 
but the name Jouttia was giveu 10 it by the Afiatic So- 
ciety, who conftctatid it to the memory of their full 
prcf:dent Sir Willijm jours: It is thus dtfc'ibcd by 
Dr Itoxbutgh, a meiiiber of that fociety ; 

"Cii/yx, two leaved, cq;o|, one period, piilil-bcaiing j 
baft of the tube impervious ; ltann.ni long, afcendiMg, 
.infertcd into the margin of a gUin-.lulous neftatial ring, 
which Crowns the mouth of tbe lube, the wuucrmolt 
Xwo of whicb more diflai-t ; llylc declining. L'-ume 
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turgid. Trunk ere&, though not very ftraight 
dark brown, pretty fmooth. Brmuhei nttmruui, 
fpreading in every direction, fo as to form a moft ele- 
gant lhady head. Leavet alternate, abruptly feathered, 
fcfulc, generally more than a foot long ; when young pets, 
dulous and coloured. Leaflet* op polite, from four to 
fix pair, the lowcrmofl broad lanced, tbe upper lanced; 
fmooth, fhining, firm, a little waved, from four to eight 
inches long. Petiole common, round, and fmooth. Sti- 
pule axillary, folitary s in fad* a procefs from the bate 
of the common pftiele, as in many of the grafies and 
monandrifts, &c. Umtelt terminal and axillary ; be. 
tween the fcipule and branchlet, globular, crowded, fub- 
feffile, erect. £ralU, a fmall hearted one under each 
divifion of the umbel. Pedunde and pedides fmooth, 
coloured. Flmcn very numerous, pretty large; when 
they firit expand they arc of a beautiful orange colour, 
gradually changing to red, forming a variety of lovely 
fhades ; fragrant during the night. Calyx perianth, 
below two leaved, leaflets fmall, nearly oppofitc, co- 
loured, hearted, bractc like, marking the termination of 
the pedicel, or beginning of the tube of the corol. £.'•»- 
ral one- petalled, funnel form ; tube (lightly incurved, 
firm, and flefhy, tapering towards the bafe (club funnel* 
(haped) and there impervious ; border four parted ; di- 
vifion fpreading, fuborbicular ; margins moft flightly 
woolly : one third the length of the tube. NrBary, a 
ftimcniferoiit and piftilifcrous ring crowns the mouth of 
the tube. Stumer.!, filaments generally feven ; and fe- 
ven mult, 1 think, be the natural number; viz. three 
on each fide, and one below, above a vacancy, as if the 
place of an eighth filament, and is occupied on its in lid* 
by the piftil ; they are equal, difUnd, afcending, from 
three to four times longer than the border of the corol. 
jinlhtrt uniform, fmall, incumbent. P'tjlil, germ ob- 
long, pediceled ; pedicd inferted into the infide of the 
ticct.it s , immediately below the vacant fpacc already men- 
tionei! ; tlyle nearly as long as the flame ns, declining; 
ftigma fimple. Pericarp, legume fcimeter- formed, turgid, 
outlide reticulated, otherwife pretty Imooth ; from fix 
to ten inehes long, and about two broad. Setilt gene- 
rally fiotn four to eight, fmooth ; grey, fixe of a large 
chrfnut." 

The Joncfia /lowers at the beginning of the hot fea- 
fon, and its feeds ripen during the rains. The plants 
and feeds were originally brought to Calcutta from 
the interior parts of the countrv, where it is indigc* 
nous. N. li. Many of the flowers have only the ru- 
diment of a pillil. In Plate XXX. A is a branchlet 
of the natural fi/.e. 15, A fingle flower a little 
fied ; a a the calyx. C, A feclion of the fame, exl 
ing four of the itamciu, till the piflil a, and how 
far the tube is perforated. JJ, A titular feet ion of one 
of the abortive flowers ; 5 is the abortive fitt.il. i£, Tbe 
ripe legume opening near the bafe, natural fize. Ncte* 
The ft ace between the t and < mark* the original tube 
of the Coral. V, Ore of the feed.*, natural tire. G» 
1 he bafe of the common petiole, with its llipule ; a a, 
the petioles of the lower pair of leaflets. 

JOOTSI-Sima, a Imail flat iflard, which is frpara- 
ted from Cape Nota in japan by a channel about five 
leagues wide, its circumference does not exceed two 
League*; it is well wooded, of an, agreeable afpect, and 
well inhabited. Peroufe, who failed round it, remark- 
ed from the quarter-deak of ins fi»ip fume confijerahle 
edifices between the houfts of the inhabitants ; and 

hard 
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JmrsaU, hard by a fort of osftlr, at the fouth-weft point of the 

il^- ifland, he ^iftinguilhcd fame gibbets. He does not, 
L » however, affirm that thofc gibbets were for the execu- 
tion of criminals ; for, as he obferves, it would be An- 
gular enough if the Japancfc, whofe cuftoms are to dif- 
ferent from ours, were in this point to rtfcmblcs us fo 
nearly. He rrprcfents the iOand as furrounded with 
dreadful breakers; at the diltaoce of a league and a half 
from which, he had conftantly 60 fathoms, with rocky 
bottom. He places the iflaiid (differeatly, according 
to the editor of his voyage, ft cm all other geographers ) 
in latitude 37' jxi north, and, 111 Long. I35" 2Cr call 
from Paris. 

JOURNALS, the title of periodical publications. 
See Encyclopedia. The principal Britifti Journals are : 
The Hifiorj of the H'orii of the learned, begun at Lon- 
don in i6<jO. Cmfura Tcmporum, in 1708. About 
the fame time there appeared two new ones ; the one 
under the title of Mem r . of Literatim, containing 
litde more than an F.nglilh tianflation of fome articles 
in the foreign Journals, by M. dc la Roche 1 the other, 
a colleaion of loofc tracts, intitled, Bibtwtbeta Ciiriofa, 
or a Miiccllany. Thcfc, however, with fome others, 
arc now no more, but arc fucceeded by the Annual Re- 
gifler, which began in 1758 ; the New Annual Regi- 
Jier, begun in 1780 ; the Monthly Review, which be- 

(ran in the year 1 749, and gives a character of all Eng- 
i(h literary publications, with the mo A confiderabk of 
the foreign ones : the Critical Review, which began in 
1 756, and is nearly on the fame plan : as alfo the L<w»- 
Jtn Review, by Dr Kenrick, from 1775 to 17805 
Maiy't Review, from Feb. 1782 to Aug. 1786; the 
Englijh Review, begun in Jan. 1783 ; and the Analy- 
tical Review, begun in May 1 7 88, dropt in tyoK, and 
revived in 1 799, under the title of the New Analytical 
Review ; hut again dropt after two or three months 
trial : the Britijh Cri'ie, begun in 1792, »nd ftill car- 
ried on with 
iehin Review 



"•J- •— • ""6- /■*-, ..... 

1 much fpirit and ability: the Ami- Jo- 
< and Magazine, commenced in 1 798, for 
the meritorious purpofe of counteracting the pernici- 
ous tendency of French principles hi politics and rcli* 
gion: the Ncv London Revitv. January 1799: A 
Journal of Natural Pbtlafophy, CL -<ij?ry, and lie ArU, 
which was begun iu 1797 by Mr Nicholfoii, and has 
been conducted in fuch a manner, that it is one of the 
molt valuable works of the kind to be found in any 
language : the Philefopbical Magazine, brgun in 1 79H by 
Mr Tilloch, and carried on upon much the fame plan, 
and with much the fame fpirit, as Nichol/on's Journal. 

lie fi tics thcfc, we have feveral monthly pamphlets, 
called Magazinet, which, together whh a chronologi- 
cal feries ot occurences, contain letters from cortefpon- 
dents, communicating extraordinary difaoveries in na- 
ture and art, with controverfial pieces on all fabjects. 
Of thcfc, the principal are thofc called the Gentleman't 
Magazine, which began with the year 1731 ; the Lon- 
don Magazine, which began a few months after, and 
has lately been discontinued ; the Umvcrfal Magazine, 
which is nearly of as old a date ; the Hcottb Magazine, 
which began in 17J9, and is It ill continued; the £m 
ropeau Magazine ; and the Monthly Magazine, a mif- 
.cellaiiy of much information, but not of good prin- 
ciple*. ■ 

JOYST or J*y*t, the fecond month of the Bengal 
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IRRATIONAL Kumiui or ^nontltia, are the 
fame a» furdj, fur which fee Alcebka. Encycl. 

IRREDUCIBLE Case, in algebra, is ufed for 
that cafe of euL;c equations where the root, according 
to Cardan'* tide, rp pears under a:i impoflible or ima- 
ginary form, and yet is real. 

It is remarkable that this cafe always hippens, viz. 
one root, by Cardin's rule, in an impolliblc form, 
whenever the equation has three real roots, and no im- 
poflible ones, but at no time elfe. 

If we were poifefled of a general rule for accurately 
extracting the cube root oi a binomial radical quanti- 
ty, it is evident we might refolve the irreducible cafe 
generally, which confiAs of two of fuch cubic bino- 
mial roots. But the labours of the algebraiils, ftom 
Cardan down to the present time, have not been able 
to remove this difficulty. Dr Wallis thought that he 
had difcovered fuch a rule ; but, like moft others, it it 
merely tentative, and can only faceted in certain parti- 
cular circumtlanccs. 

IRON, is by much the moft ufeful of all the metal*, 
as has been fufficJcntry proved under the article Iron, 
Emeycl. and under Chemistry in this Supplement. The 
word is again introduced here, becaufe it affords us an 
opportunity of laying before our readers fome valuable 
obfervations by Chaptal on the ufc of the oxydt of iron 
in dyeing cotton. 

" The oxyd of iron has fuch an affinity for cotton 
thread, that if the latter be plunged in a faturated Solu- 
tion of iron in any acid whatever, it immediately affumes 
a chamoy yellow colour, more or lefs dark, according 
to the flrcngth of the liquors. It is both a curious 
and eafy experiment, that when cotton is made to pafn 
through a folution of the fulphat of iron, rendered tur- 
bid by the oxyd which remains fufpended in the liquor, 
it will be fufheient to dip the cotton in the bath to 
catch the laft particle of the oxyd, and to reftore to the 
liquor the tranfparency it has loft. The folution, then, 
which before had a yellowilh appearance, becomes mote 




or led green, according as it is more or lefs charged. 

" I be colour given to cotton by the oxyd of iron be- 
comes darker, merely by cxpofure to the air ; and this 
colour, faft and agreeable when taken from the bath, 
becomes harm and ochry by the progreflive oxydation 
of the metal. The colour of the oxyd of iron is very 
fall: it refills not only the air and water, but alfo al- 
kaline leys, and foap gives it fplcndour without feiilibly 
dimimihir.g its inleniity. It is on account of thcfc 
properties that the oxyd of iron has been introduced into 
the art of dyeing, and been made a colouring principle 
of the ut mo ft value. • ■ 

"In order that the oxyd of iron may he conveniently 
applied to the cotton thread, it is neceflary to begin by 
effecting its folution ; and, in this cafe, acids are em- 
ployed as the moft ufeful folvcnts. Dyers almoft every- 
where make a my ft cry of the acid which they employ ; 
but it is always the acctour, the falphuric, the nitric, 
or the muriatic Some of there afcribe great differences 
to the folution of iron by the one or the other acid ; 
box, in general, they give the preference to the ace- 
tous. This predilcdioa apueva to be founded much 
lefs on the difference of the colours that may be com- 
municated by the one or the other fait, than -0-1 the 
different degrees of corrolive power which each exercises 
on the Huff. That of thtJUfkat aad-muriat is fa gro-as, 

that 
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thtt if the ftuff he not wtfhed when it comes from the 
bath, it will certainly be burnt ; whereat folutiMti by 
flic acetous, or any other vegetable acid, are not at- 
tended with the like inconvenience. 

" Iron appear* to he at the fame degree of oxida- 
tion in tbe different acids, fince it produces the fame 
lhade of colour when precipitated } and any aehl foltent 
may be employed indrfcriraioately, provided tbe natorc 
of the fait, and tbe degree of the fatitration of the acid, 
be fufficieritly known ; for the fubTequeut operations 
may be then directed according to thii knowledge, and 
the inconvenience* which attend the ufe of forae of 
thefc falts may be prevented. Thit, without doubt, is 
a great advantage which the man of fcience enjoy a over 
tbe mere workman, who ia incapable of varying hit 
procefc according to the nature and ftate of the faltt 
which he employs. 

" i. If the fulphat of iron, or any other martial fait, 
be diffulved in water-, and cotton be dipped in the li- 
quid, tbe cotton will alTume a chamoy colour, more or 
Vf* dark according at the foluiion it more or left char- 
ged. The affinity of the cotton to the iron is fa great, 
that it «tr*a« the metal, and takes it in a great mea- 
fure from the acid by which it 
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rtd of madder, and produce a bright violet or prom co- 
lour, the i.l'e of which it at extenfive as beneficial in 
the cotton manufactory. But if we ftould confine our- 
feivet to apply thefc two colour* to cotton, without 
having employed a mordant ctprblc of fixing the latter, 
the colour would not only remain dull and riitagieeable 
by the mpoflibilky of brightening it, hot it would flu* 

mg leys We muft begin, then, by preparing the cot- 
ton at rf to difpofc it for receiving the Adrianopte ted ; 
and when it hat been brought to the operation of gal- 
line, it i« to be paiTed through a solution ojf iron, more 
or left cha'ged, according to the nstu'e of the violet 
required I it it then to be carefully wafted, twice mad- 
dcred, and brightened in a bath of foap. 

When a real velvety rich violet it required, it it not 
to be puffed through the folation of iron t ill it hat been 
prcYKurfly galled ; the iron is then precipitated in s 
blu lli oxyd, which, combined with the red of madder, 
gives a moll hhlliant purple, more or lefs dark accord- 
ing to the ftrength of the galling and of the ferrugi- 
nous Colution. It it very difficult to obtain an equal 
colour by thit proctfi ; and in manufactories an equal 
violet it confidered at a mailer- piece of art. It it ge- 
" a. If tbe iron of a pietty ftrong fohition be pteci- ncrally believed, that it it only by well-direejtcd ma- 
pitated by an alkaline liquor that fltewt five or fix de- nipulations that it it pofiible to refolve thit problem, of 
greet (by the areometer of Baumc ', the rcfufr will be 
a greenifh blue mtguia. The cotton macerated in thit 
precipitate aiTumes at firft an unequal tint of dirty 
green ; but mere expofure to the aw makes it in a little 
time turn yellow, and the lhade ia very dark. 

" It it by fuch, or almoft fimilar ptoceffes, that dyers 
communicate what it called among workmen an ocbrt 
or ruft tolovr. But tbefe colourt aie attended with fe- 
veral inconvenience* to the artift : t . Strong fhadet 
burn or injure the cloth : 2. Thit colour it haiili, dif. 
agreeable to the eye, and cannot be eafily united with 
the mild colours furniflied by vegetables." 

To avoid thefe inconvenience*, our author made fe- 



fo much importance in dyeing. But I am convinced 
(fays our author), that the great caufe of the inequali- 
ty in this dye is, that the iron deposited on the cotton 
receives an oxy elation merely by expofure to the air, 
which varies in different parts of it. The threadt whffch 
arc on the outiide of the hank are ftrongly oxydated, 
while thofe in the in fide, removed from the action of 
the air, experience no change. It thence follows, that 
the infide of the hank prefentt a weak lhade, while the 
exterior part exhibitt a violet almoft black. The meant 
to remedy thit inconvenience it, to waft the cotton 
when it it taken from tbe folution of iron, and to ex- 
po fe it to the madder moilr. 1 he colour will becomo 
1 led him to the following practice: more equal and velvety. The folventt of iron are al- 
Hc tread* the cotton cold in a folution of the fulphat of mod the fame for thia colour at for the ; 
iron, marking three degrees ; he wrings it carefully, and already mentioned 
immediately plunges it in a ley of potalh at two de- 
grees, upon which he has previously poured to fatu- 
ration a folution of the fulphat of alumine: the colour 
it then brightened, and become* infinitely more deli- 
cate, loft, and agreeable. The fulphat no longer at- 
tacks the tiflue of the Auff ; and after the 
been left in the bath fee four or five hour*, it 
out to be wrung, wafhen, and dried. In thia 
we may obtain every lhade that can be wifhed, by gra 
duating the ftrength of tbe folntiont. This Ample pro 

cefs, the theory of which prefents itfelf to the mind of two colouring principles, but alb by varying the pro- 
eve ry chemitt, has the advantage of fumiftiog a colour ceft of brightening. The only point it to be acquaint- 
very agreeable, exceedingly fixed, and, above all, ex- cd with the two following facts ; that the soda deftroys 



The following obfervation may ferve to guide the ar- 
tift in brijjhtcning the violet on his cotton. The red 
of madder and the oxyd of iron deposited or, the Auff 
determine the violet colour. 1 nit colour become* red 
according at either of the principle* predomi- 
The dyer knows by experience how difficult it 
is to obtain a combination which produces the tone of 
colour dented, cfpecially when it it reqahed to be very 
full, lively, and durable. Thit object, however, may 
be obtained, not only by varying the proportion* of the 



trcrocly 



He employs it with great advan- 
at it hat the property of refift- 
», by the 



ing ley*. It 
of aftringent*. 

M. Cbaptal made fc veral attempt! to combine thit 
yellow with the blue of indigo, in order to obtain a du- 
rable green j but as they were all unfuccefsful, he infer* 
that there it not a fufficient affinity between the blue of 
indijo and^oxyda of irou^ He found^that^thefe 



the iron, while the foap, by ft rung ebullition, fciccs in 
preference the red of the madder. Hence it is, that the 
colour may be wcliucd to red or blue, according at you 
brighten with one or the other of thefe mordants. 
Thus, cotton taken from the maddeT dye, when wafted 
and boiled in the brightening liquor with -rstht of 
foap, will give a fupctb violet ; whereas you will obtain 
only a plum colour in treating it with ibda. 

The oxyd of iron precipitated on 'airy stuff unite* 
alfo very advanUKcoufly with the fawn colour I 
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by aftrin?ents ; and by varying the ftrength of mor- thi* fervice for feveral days together, 
dants, an infinity of (hades may be produced. In this 
cafe, it i» lefs a combination or folution of principle* 
than the fimple mixture or juxta-nnfition of the colour- 
ing bod ; r8 on the lluff. By means of a boiling heat, 
we m*y combine, in a more intimite manner, the oxyd 
of iron with the aftringent principle ; and then it is 



'brought to the tlate of black oxyd, as has been oSfcrved 
by Bcrthollet. It in pofTiole alfo to embrown thcfc co- 
lours, and to gire them a variety of tint", from the 
bright grey to the deep Hack, by merely pafiing the 
CnttOCI impregnated with the aftringent principle thro' 



In the mid ft of 

their labours, they were furprifed by the fight of two 
Spanifh vtiTtls of war, employed, like themfclves, in 
furvcying this inlet, the examination of which had been 
begun Sy them in the preceding year. Meafu'esof mu. 
tual afillance were concerted between the captains of 
the two nations for the profecution of the furvey, 



Jam. 



in 



which ea 
cowries, 
the channels 



1 agreed to communicate to the other their dif- 
Not one of the many arms of the inlet, nor of 
h they explored in this broken pirt 
of the coall, was found to extend moie than 100 miles 
to the caftward of the entrance into the ftrait. After 



» folution of iron. The oxyd is then precipitated itfclf having furveyed the fouthcra coaft, on which fide a ter. 

fluff. mination was diicovered to every opening, by follow- 



by thv principle which is fixed on the : 

An o'ufervation. which may become of the utmoft 
snlue for the art of dyeing, is, that the mofl ufus a- 
ftringent vegetables all furr.ifh a vellow colour, which 
has not much brilliancy, but which has fuflicient fixity 
to be employed with advantage. Thi* yellow colour 
is brightened in the ferics of vegetables, in proportion 
a» the aftringent principle is diminilhed, and the vivaci- 
ty of the colour is augmented in the f»me proportion. 
It is difficult, then, to obtain yellow colours which are 
at the fame time durable and brilliant. Thcfc two va- 
luable qualities are to e?ch other in an inverfe ratio : 
but it is poffible to unite the colouring principle* in 
fuch a manner as to combine fphndour with fixity. 



ing the continued line of the fhorr, they were led to 
the rorthward, and afterward towards the north-weft, 
till they came into the open fca through a different 
channel from the ftrait of Juan de Fuca, by which they 
had commenced this inland navigation. 

Thus it appeared, that the land forming the north 
fide of that ftrait is part of an iflsnd, or of an archipe- 
lago, extending nearly ico leagues in length from S. 
E. to N. W. ; and on the tide of this land molt diftant 
from the continent is lituatci Nootka Sound. The 
moll peculiar circumftance of this navigation is the ex- 
treme depth of water, when contiafted with the narro*. 
nefs of the channel,. The vcfTels were fomctimes dri t- 
Green oak bark unites peifectly with yellow weed, and ed about by the currents during the whole of a n'ght, 
fumach with green cition. It is by this mixture that clofe to the rocks without knowing how to help them- 



we may be able to combine with the oxyd of iron ve- 
getable colours, the fplcndour of which is equal to their 
durability. 

Our author concludes his obfervationt with caution- 
ing the dyer againfl fubftituting fumach and the bark 
of the flier tree or oak for gall when dyeing cotton 



felvcs, on account of the d.irknefs, and the depth being 
much too great to afford them anchorage. 

In the courfe of this furvey, the voyagers had fre- 
quent communications with the natives, whom they met 
fometimes in cai.oes and fomctimes at their villages. In 
their tranfa&ions with Europeans, they arc defcribed 



ml. " I can fafely affert (fays he), that it is impef. as " well verfed in the principles of trade, which they 



f-ble to employ thcfe at fubftitutes, in whatever doles 
they may be ufed. The colour is alwayB much paler, 
poorer, and lefs fixed. I know that the cafe is not the 
fame in regard to dyeing wool and filk, in which it 
may be employed with fuccefs ; and in giving an ac- 
count of this difference, 1 think the caufe of it may be 



carried on in a very fair and honourable mtnner." In 
other refpccls they were lefs honed. At one village 
2 co fca otter /kins were purchafed of them by the c'ews 
of the veffcls in the courfe of a day ; and they had 
many more to lei in the fame place, as alfo ffcins of 
bears, deer, and other animals. One party of Indiana 



found in the nature of the gall nuts. 1. The acid which whom they met had the flcin of a young lionefs ; and 

they excluiively contain, as Bcrthollet has proved, faei- thcfe fpokc a language different from that ufed in 

luates the decompolition of the foap with which the Nootka Sound. Vcnifon was loTcttmcs brought for 

cottons have been impregnated, and the oil then remains fale ; and a piece of copper, not more than a foot fquare, 

fixed in their tiffue, and in a greater quantity, as well purchafed one whole deer and part of another. Among 

as in a mote intimate combination. 2. The gall-nuts, other articles of traffic, two children, fix or feven years 

which owe their development to animal bodies, retain a of age, were offered for fale. The 



character of animalifation, which they tranfmit to the prized by the natives were fire-arms, copper, and great 

vegetable fluff, and by thefe means augment in affini- coats. Brads and trinkets they would only receive as 

ties with the colouring principle of the madder ; for it prefents, and not as articles of exchange. Many of 

! - II I _ £ .! ■ r.ftsft _ I /f J _ a* J? _ 1*. ■_ • 



is well known of what utility aoimal fubflances are to 
facilitate this combination. This animalifation becomes 
ulrlefs in operating upon woollen or filk." • 

JUAN de Fuca, a celebrated ftrait on the north- 
weft coaft of America, was furveyed by Captain Van- 
couver in the Difcovery (loop of war, with a view to 
ascertain whether it leads to any communication be- 
tween the North Pacific and the North Atlantic O- 
ceana. As they advanced within the opening of the 
ftrait, their progrefs vaa greatly retarded by the num. 
ber of inlets into which the entrance branched in every 
direction ; and mofl of thefe were examined by the 
boata, w hich were frequently abfent from the * 

burn.. Vol. II. Part I. 



them were pofTcflcd of fire-arms. In one part it is re- 
lated, that after a chief had received fome prefents, " he, 
vvsth mofl of hit companions, returned to the fhore ; 
and, on landing, fired leveral mufkets, to (hew, in all 
probability, with what dexterity they could ufe thefe 
weapons, to which they fecmed as familiarized as if they 
had been accultomed to fire-arms from their earlieft in- 
fancy." 

The dreffes of thefe people, befides fkins, are a kind 
of woollen garments ; the materials compofing which 
are explained in the following extract : 

" The dogs belonging to this tribe of Indians were 
much rcfembled those of Pomerania, 
F though, 
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though, in general, fomewhat larger. They were all 
(horn at clofc to the (kin ai> fheep arc in England ; ami 
fo compact were their fleece*, that large portion* could 
be lifted up by a corner without caufir.gany reparation- 
They were compofed of a mixture of a coarfc Iciod of 
wo >l, with very line long hair, capable of bring fpun into 
yarn This pave Captain Vancouver reafon to believe, 
that their woollen clothing might in pwt be compofed of 
thik material mixed with a finer kind of wool from fome 
other animal, a* their garment* were all too fine to be 
manufactured from the coarfc coating of the dog alore." 

Of other animals ahve, deer only were feen in any 
abundance by our people. 

The number of inhabitant* computed to be in the 
la'geft o: the village* or towns that were difcovcrcd, 
did not cxl-ccJ 6oz. Captain Vancouver conjectured 
the finH-p ix to be a difeafc common and very fatal 
arximg (hem Many were much marked ; and molt of 
thtfe ha ' loft their right eye. Their method of dif- 
pofinjr or their dead is very lingular. 

" Balkcts were fount? fiifpcnded or high tree*, each con- 
taining the fkrlrtm of a young child ; in fome of which 
were alfo fmall fquare bt.xc-s filled with a kind of white 
parte, refembling (fivs. our author) fuch a* I had fecn the 
natives cat, fuppi fed to be made of the faranne root ; 
Come of tbefe boxct vt ere quite full, others were nearly 
empty, eaten probably by the mice, fquirrels, or bird*. 
On the next low point fouth of our encampment, where 
the gunner* were airing the powder, thty met with fe- 
deral holt* in which human bodies were interred, flight 
ly covered over, and in diffcrert (late* of decay, fome 
appearing to have been very recently depnfired. About 
half a mile to the northward of our tent*, where the 
land is nrarlv level with high water mirk, a few pace* 
wirhin the fkirting of ihc wood, a canoe was found fuf- 
pendecl between two trees, in which were three human 
flcrletons. 

" On each point of the harbour, which, in honour 
of a particular friend, I called Ptnn'i Govt, wa» a defert- 
cd village ; in one of which were found feveral feptuV 
chres, forme. 4 exactly like a centry box. Some of them 
were open, and contained the fkcletomt of many young 
children tied up in bafkets : the fmallcr bone* of adult* 
were likewife noticed, but not one of the limb bone* 
could he-e be found ; which gave rife to an opinion, 
thit thefe, by the living inhabitants of the neighbour- 
hood, were aopropriattd to ofeful purpofe* ; fuch M 
pointing their arrow*, fpears, or other weapons." 

However honourably thefe people have been irpre- 
fentcd in their conduct as traders, it appeared on feve- 
ral ocenfion* that it was unfafe to depend on their good- 
will alone : snd fome inilancrs occurred, of their ma- 
king every preparation for an attack, from which they 
deliftcd only on being doubtful of the event ; yet im- 
mediately on relinquilhing their purpofe, they would 
come with the greatcil confidence to trade, appearing 
perfectly regardlefs of what had before been in agita- 
tion. The boats, a* already noticed, were frequently 
at a great diitarce from the (hip* ; and on fuch occa- 
fion», when large parties of Indians have firft feen them, 
they generally held long conference* among themfelvcs 
before they approached the boat* ; probably for the 
purpofe of determining the mode of conduct: which 
they judged it molt prudent to obferve. Captain Van- 



2 ] JUG 

couver places the entrance of the ftrait of Juan dc Fu- J^ltr*. 

ca in +H J 20 N. Lat and 1 24 0 W Long. *— 4 

JUOi tLERS are a kind of people whofe profrfliou 
ha* not been often deemed either refptctahle or uicful. 
Profcffor Btckmmn, however, his undertaken their de- 
fence ; and in a long and learned chapter in the third 
volume of his Hijinry of Itnvn/ionj, plead* the caute of 
the practifcrs of legerdemain ; rope-da ncen j ptifonj 
who place their bodies in pofuion* apparently danger. 
ou» ; and of thofc who exhibit feats of uncommon 
ftrength. All thefe men he cUflc* under the general 
denomination of JuggUri ; and taking it for granted 
(furcly upon no good ground*) that every tifeiul em- 
ployment is full, he contend*, that there would not be 
room on the earth for all it* prcfent inhabitant* did not 
iome of them practife the arts of Juggling. 

u Thefe arts (f»y» he) sre indeed not unprofitable, 
for they afford a comfortable fubfiftence to thole who 
praetilc them ; but their gain is acquired by too little 
labour to be hoarded up ; and, in general, thefe roving 
people fpend on the (pot the fruits of their ingenuity ; 
which is an additional reafon why their (lay in a place 
(hould be encouraged. But farther, it often happens, 
thrl what ignorant pcrfons firft employ, merely as a (how, 
for amufciiient or deception, is afterward* ennobled by 
being applied to a more important purpofe. The ma- 
chine with which a .Savoyard, by means of fhadows, 
amufed children and the populace, was by Liberkiihu 
Converted into a folar microfc»pe; and, to give one ex- 
ample more, the art of making ice in fummer, or in a 
heated oven, enables gueits, much to the credit of their 
hotlcfs, to cool the moll cxpeufivc difhoi. The Indian 
difcovers precious (tones, and the European, by polifh- 
ing, gives them a lutlrc. 

" Jiut, if the arts of juggling fcrwed no other end 
than to amufc the m"ft ignoiant of our citizens, it it 
proper that they (hould be encouraged for the fake of 
thofc who cannot enjoy the more cxpenGvc deception* 
of an opera. They aiii'wer other purpofe*, however, 
than that of merely amuftng : they convey inrlruetiim 
in the molt acceptable manner, and fart* at an agreeable 
antidote to fuperllition, and to that popular belief in 
miracles, exorcifm, conjuration, forcery, and witchcraft, 
from which our anccltor* iuffcred fo feverely." 

>urcly this reafoning, as well as the catife in which 
it is brought forward, is unworthy of the learning of 
IJcckmann. It 1* indeed true, that jugglers fpend their 
money freely, and that their arts afford them the mean* 
of fubfillence; but it it very fcldom, as our author mull 
know, that they fubfift either comfortably or innocently, 
la it innocent to entice the ignorant and labouring poor, 
by ufelcf* deception*, to part with their hard-earned 
pittance to idle vagabonds? or is the life of thofc vaga- 
bonds comfortable, when it is paffed arr.id (cenc* of the 
mod grovelling d.flipaiion ! Jugglers fpend indeed their 
money, for the mod part, on the fpot where it is gain- 
ed ; but they fpend it in drunkennefs, and other (educing 
vices which corrupt their own morals and the moral* ot 
all with whom they affociate ; and therefore their flay 
in a place (hould certainly nol be encouraged. Could 
it be proved that tbe futar mtcrolcope would never have 
been invented, had not a Savoyard juggler contrived a 
fimilar machine to amufe children and the rabble, fome 
ftrela might be laid on the fcrvice which fuch wretches 
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have rendered to faience : hut where is the man that Crcufa, the daughter of Creon, was nothing elfe than Jujnc'e™* 

" will fuppofc the philofophy of Bacon and Newton to this line oil. She fent to the unfortunate prince fs a ■l"" < le " 

reft upon the arti of juggling ■ or who confidcr* the re- drefs befmeared with it, which burft. into flame* ai (boa 

firemenu of fcien'ce a* of equal value with the moral* as flie approached the fire of the altar. I he blood of 

of the people ? '1 hetc is, at the moment in which this Nefuf, in which the drefi of Hercules, which took file 

article is drawing up, a fellow exhibiting, before the likewife, had been dipped, was undoubtedly naphtha 

window* of the writer'* chamber, the moft indecent alfo ; and this oil mua have been always employed when 

fcenes by meana of puppets, ami keeping the mob in a offerings caught fire in an imperceptible manner, 
conftant roar. Is he innocently employed ? or will any " In modern times, peribns who could wslk over 

good m'o fay that there it not room for him in the ar- burning coals or red hot iron, or who could hold red- 

mies which on the Continent are fighting in the caufe hot iron in their hands, have often excited wonder, 

of God and humanity ? But Laying afide the deception fomctimcs pra&tfed on 

Our author endeavours to ftrengtben his reafoning the fpeaaiors, the whole or this fecrct contifts in rcn- 

by proving, which he does very completely, the anti- dering the (kin of the fole* of the feet and hands fo 

quity of juggling. " The deception (fay* he) of callous and infenfible, that lite nerves under them are 

breathing out flames, which at prtfent excites, in a par- fecured from all hurt, in the fame manner as by (hoes 

ticular manner, the aftonifliment of the ignorant, is very » n d gloves. Such callofity will be produced if the flcin 

ancient. When the (laves in Sicily, about a century is continually compteffed, linged, pricked, or injured in 

and a half before out a?ra, made a formidable infurrec- any other manner. Thus do the Angers of the induf- 

tion, and avenged themferves in a cruel manner for the trious fcmpltrefs become horny by being frequently 

fevcrities which they had fuffered, there wai amonglt pricked ; and the cafe is the fame with the hands of fire, 

them a Syrian named Eunus, a man of great craft and workers, and the feet of thofe who walk bare footed 

courage, who, having paffed through many feenes of ovet fcorching fand. 

life, had become acquainted with a variety of arts. He " In the month of September 176;, when I vilited 

pretended to have immediate communication with the (fay* our author) the copper-works at AwefUd, one of 

gods ; was the oracle and leader of his fellow (laves ; the workmen, for a little drink money, took fome of 

and, a« is ufual on fuch occafions, confirmed his divine the melud copper in his hand, and after (hewing it to 

mrflton by miracle*. When, heated by er.thufiafm, he us, threw it againtt a wall. He then fqueczed the 6th 

was defirou* of infptring his followers with com age, he gers of his horny hand clofe to each other ; put it a tew 

breathed (lames or fparks among them from his mouth minutes under his arm pit, to nuke it fweat, as he faid; 

and, taking it again out, drew it ovet a ladle rilled with 
melted copper, lorne of which he lkimmed off, and mo. 
ved his hand backwards and forwards, very quickly, by 
way of Ostentation. While I was viewing this pcitor- 
mancc, I remarked a fmell like that of linged horn or 



rhilc he was addrrfijng them. We are told by hitto 
tians, that for thispurpnfe he pierced a nutfhell at both 
ends, and, having filled it with fomc burning fubftancc, 
put it into his mouth and breathed through it. 

•* This deception, at prcfent, is performed much bet 



The juggler rolls together fome flax or hemp, fo leather, though his hand was not burnt. It is highiy pro- 
form a ball about the fixe of a walnut j fits it on bable, tint people who hold in their hands red hot iron. 



as to form 

fire ; and fuffcrs it to burn till it is nearly confumed ; or who walk upon it, as I faw done at mllcrdain, but 

he then nils round it, while burning, fome more flax j »t a dillance, make their fkin calluji before, in the like 

and by thefc means the fire may be retained in it for a manner. This may be accomplifhcd '.•)• frequency moilien- 

long time. When he wifhes to exhibit, he flips the > n g it with fpirit of vitriol ; according to fome the juice 

bull unperccived into his mouth and breathe* through of certain plants will p'oduce the fame cffccl ; and we 

it; which again revive* the fire, fo that a number of arc allured by others, that the (kin mult he vtry frc- 

fparks proceed from it ; and the performer fuftains quently rubbed, for a long time, with oil, by which 



no hurt, provided he infpire the air not through the 
mouth but the noftnh. 

" For deception* with (ire the ancient* employed alfo 
naphtha, a liquid mineral oil, which kindles when it 



only 



apprt 



hes a flame. (See Nashtha, Ei 



s, indeed, leather alio will become horny •." • ff.,lt,r. 

Our author then proves, in a very Leaned manner, 
that all thefe tricks were of high antiquity ; that the /,/, J/ ta/ <* 
Hirpi, who lived near Rome, jumped through burning 
coals; that women were accuiton.cdto walk uvct burning 
coals at CJaitahala iu Cappadocia, near the temple dedi- 
cated to Diana ; that the exhibition of ball* and cups 



Galen informs us, that a perfon excited great altonifh 
ment by extinguifhing a candle and again lighting it, 

without airy other procefs than holding it immediately (fee Lecexdimain, Encycl.) is often mentioned in the 
againft a wall or a ftone. The whole fecret of this con- works of the ancients ; that in the third century, 
fined in having previoufly rubbed over the wall or ftone 
with fulphur. But as the author, a few lines before, 
fpeaks of a mixture of fulphur and naphtha, we have 
reafon to think that he alludes to the fame here. Plu- 
tarch relate* how Alexander the Great was aftonifhed 
and delighted with the fecret effects of naphtha, which 
wete exhibited to him at Ecbatana. The fame author, 
as well at Pliny, Galen, and others, has al-cady remark- 
ed, that the lubftaoce with which Medea deftroyed with wood and biambics 



. one 

Firmus or Firmius, who endeavoured to nuke hiinfelf 
emperor in Egypt, fuffered a fmuh to forge iron on an 
anvil placed on his breatl ; that rope dancers with ba- 
lancing pole* are mentioned by Petiouius and others ; 
and that the various feats of horlcmonlhip exhibited in 
our circufes paffed, in the thirteenth ctntury, from Egypt 
to the Byzantine court, and thence ovtr all Kuropc. 
JUNGLE, in Bengal, waflc land, or Land covered 
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KAARTA, a kingdom in Africa, through which 
Mr Park pafled in his route from the Gambia to 
the Niger. He defcribe* the country ai confiding cither 
of fandy plaint or rocky hills , but, from hit account, the 
level part feemt to be the molt extenfive. The natives 
are negroe*, of whom many, though converted to the 
Mithomedan faith, or rather to the ceremonial part of 
the Mahomedan religion, retain all their ancient fuptr- 
ftitions, and even drink Arong liquor*. They are called 
Johert or Jowers, and in Kaarta form a very numerous 
and powerful tribe. One of thefe men undertook to 
conduct our author to Krmmoo, the capital of the king- 
dom, and alarmed him not a little by hit fuperflitiou* 
ceremonies 

" We had no fooner(fayt Mr Park) got into a dark 
and lonely part of the firft wood, than lie made a fign 
for ut to flop, and takuig hold of a hollow piece of 
bamboo, that hung at an arrulet round hit neck, whittled 
very loud, three time*. I confefs I was fomewhat 
ftartled, thinking it was a fignal for fome of his compa- 
nions to come and attack ut ; but he affured me that it 
wat done merely with a view to afcertain whtt fuccefs 
we were likely to meet with on our prefent journey. 
He then difmountcd, laid hit fpcar acroft the road, and 
having faid a number of fhort prayers, concluded with 
three loud whittle* ; after which he lillcncd for fome 
time, at if in expectation of an anfwer, and receiving 
none, told ut we might proceed without fear, for there 
wat no danger." 

White men were ftrangers in the kingdom of Kaarta; 
and the appearance of our author bad on fome of the 
natives the effect which ignorant people, in this coun- 
try, attribute to ghofts. " I had wandered (fays he) 
a little from my people, and being uncertain whether 
they were befoie or behind me, 1 flattened to a riling 
ground to look about me. At 1 wat proceeding to- 
wards this eminence, two negro horfemen, armed with 
mufkett, came galloping fiom among the bufltea : on 
feeing them I made a full (lop ; the horfemen did the 
fame, and all three of us feemcd equally fmprifed and 
confounded at this interview. As I approached them 
their fear* increafed, and one of them, after calling up- 
on me a look of horror, rode off at full fpeed ; the 
other, in a panic of fear, put his hand over his even, 
and continued muttering prayer* until his horfe, fecm- 
ingly withdut the rider's knowledge, conveyed him 
flowly after his companion. About a mile to the weft- 
ward, they fell in with my attendants, to whom they 
related a frightful (lory : it frems their fears had dreffed 
me in the flowing robes of a tremendous fpirit; and one 
of them affirmed, that when 1 made my appearance, a 
cold blaft of wind came pouring down upon him from 
the fky like fo much cold w*tcr." 

At Kcmmoo our traveller was gracioufly received by 
the king; who honcflly told him, however, that he could 
not protect him, being then engaged in war with the 
king of Bambarra (lee Sioo in this Sufptcmr «/ ) ; but 
he give him a guard to Jarra, the frontier town of 
the neighbouring kingdom of Ludamar. The origin 
and ifluc cf thia war between Kaarta and Bambarra, of 

1 



which Mr Park give* a full account, (hews the folly of KMU, 
attempting to liberate the negroes from flavery till civi- <]«»•. 
ligation and Chriftianity be introduced into Africa. — » 
Major Renncl places Kcmmoo, the capital of Kaarta, fa 
14° I c/ N. Lat. and -,° ao' W. Lon. 

KABOBIQUAS, a nation in fouih Africa, who 
had never feen a white man til: 178c, that they were 
vifited by M. Vaillant. Intimation had been given of 
his approach by fome of the tribes througli whofe 
country he had previoufly pafTed ; and every thing that 
had been faid of his colour, his fufees, and hit equipage, 
bore the character of the mod enthufiaftic exaggeration. 
The curiolity of the people wu wound up to the high- 
eft pitch ; and as foon as they law his company at a di. 
ttancc, the whole horde quitted the kraal, and ran with, 
cagcrnefs to meet him. Not being able to believe their 
eye* in regard to what they faw, they endeavoured to 
obtain more fatisfaclion by touching him. They felt 
his hair, hands, aud almoft every part of hi* body. Hi* 
beard, above all, aftonilheu them to an inconceivable 
degree. More than thirty perfons came in (ucctflion, 
and half unbuttoned his clothes. They all imagined 
him to be a hairy animal ; and fuppofed, without doubt, 
that his body was covered with hair at long as that on hi* 
chin ; but finding this not to be the cafe, lucy were alio- • 
niihcd, and confelTed, with the cpeuncl* of favages, thtt 
they had uevcr feen the like in any man of their coun- 
try. The little children, terrified at his appearance, 
hid thrralclvc* behind their mothers. When he at. 
tempted to lay hold of any of them, in order to caref* 
them, they tent forth loud cries, a* a child would do iu 
Europe who Ihould fee a negro for the firtl time. 

The grown up people, however, wen foon reconciled 
to his appearance, and cveu the children were bribed by 
fmall bitt of fugar candy. The chief of the horde lhowcd 
him every mark of attachment. He waa a man advanced 
in life, and of a majeftic figure. He wore a long mantle, 
which hung from hit fhouldrrs to the ground, arid which, 
formed of four jackal livirs joined together, wat border- 
ed at the fides with that of a hysetu. Hi* left ha:id 
wanted two joints of the little finger, which, he laid, 
were amputated in hi* infancy to cure him of a ltvere 
iilneft. 

Thit cuftom of favages, who, to relieve a man from 
pain, add new fuiTcring* to hit evil*, affords a vail field 
for reflection. Mr Patcrfon, another African tra- 
veller, tell* ut, that he obferved inftauces of the fame 
practice among a horde at the mouth of Orange river - t 
which i* not improbable. However abfurd a ctitlom 
may be, lavage tribe*, when they are neighbour 1, may 
borrow it from each other; but that it Ihould be common 
among the iflandcrt of the South hen, who, fince their 
country was firit inhabited, had never feen Urangcr* be- 
fore Cook and Bougainville, it truly aftonifhiog. Our 
author was very delirou* of interrogating minutely the 
people of the horde on thit lubjeCt. He wrfhed alio to 
prrpofe lome queltioot to them re (petting other cud ore* 
which appeared lingular ; but difficulties increafed the 
more he advanced into the country. The Kabobiqui* 
fpoke a particular language ; and thia dialect, though 
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KahoM- accompanied with the clapping nolle of the Hottentots 
i"» wa* under flood only by the Koraquag, who, on account 
'- » of their vicinity, kept up fome intcrcoiirfe with them. 

The cafe was the fame with the language of the Kora- 
quas, in regard to their neighbour* the Nimiquas ; and 
nothing reached our author's ear till it had paJTed 
through four different mou[ht. The confequencc was, 
that when he a(ked any thing, the anfwer had frequent- 
ly no relation to the queftion ; and for thia uronvc- 
niency no remedy could be found. 

The lame delirc for trinkets to ornament their drc£* 
prevailed among the Kabobiquas an among the other 
hordes which Vaillant had vifitcd ; and in one day he pur- 
chafed twenty oxen for thing* of that kind of no value. 
The chief, however, had fet his ; flections on a razor; and 
juft when our author and he were treating about it, a 
(hot wa* fired near them, which was inftantly followed by 
the moll frightful erica. ** Rnfhing inftantly from my 
tent (fays M. Vaillant) to enquire what was the caufe of 
this noife, I faw a Kabobiqua flying as fail a* he coukl 
from one of my hunters, while, at the diftance of a 
hundred pace* farther, three men were making the mod 
lamentable clamour, and near them was a young girl 
lying on the ground. I made a fignal to my hunter to 
j>ppro?.ch me; but the report of the (hot, and the howl, 
ing of the three men, had already fprcad alarm through- 
out the horde. Some cried out treachery ; other? ran 
to their arm* ; and I now imagined that 1 was ibout 
to be maffacred. with my whole company, and that I 
(bould be obliged to arm them in my defence. My fi- 
tuation was the more critical, at neither I, nor any 
pcrfon in the kraal, knew what was the caufe of this 
condition ; and if I had known, how could I have ex- 
plained it ? 

** Under this embarraffment, I took the chief by the 
hand, and advanced with him towards the horde. Fear 
was painted in his countenance ; tears began to drop 
from his eyes ; and he fpoke to me with great vivacity. 
He imagined, no doubt, that he wa* betrayed He 
complained to me, and accufcd my people of perfidy ; 
yet he readily followed me. 

" As I was without arms, and prefented myfelf with 
the chief, I was received with confidence, and my ap- 

Cearance feemed. in fome mcafure, to calm their peror- 
ation. M) people, who had fcen me direct my ceurfc 
towards the kraal, haftcned thither after me, to protect 
me; and their number overawed the multitude- At 
lei.gih trie whole m\ ftery was cleared up, aud we learn- 
ed what had oceafioned the tumult. 

M A Kabobiqua having met one of my hunters, who 
wa* returning with his fufee, wifhed to examine it, and 
begged him to (hew it to him. In handling it, how. 
ever, he accidentally touched the trigger ; it inftantly 
went off ; and the favagc, Inghtened by the unexpected 
cxpbfion, threw down the fufee, and ran away at fail at 
he could. 

At that time, three men of the horde and a young 



girl happened unluckily to be ftanding, at the dillance 
of a hundred paces, in the direction of the piece. The 
latter received a fingle grain of ihot in the cheek ; and 
the others a few grain* in the leg* and thigh*. The 
author of the misfortune confirmed this explanation j 
tranquillity wat foon reftorcd ; the favaget depofitcd 
their arms ; and 1 wat furrounded only by friendt at 
before. 
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m Nothing remained but to enquire into the (late of K<bofei. 
the wounded, and to give them every affillance in my 1"**- 
power. Without lof» of time, therefore, I repaired/ 
Hill accompanied by the chief, to the place where they 
were. By the way we met the young girl, who wax 
returning from the kraal, bathed in tears. The caufe 
of her uneafincfi wa. a grain of lead, which had, how. 
ever, penetrated fo little, that I forced it out by only 
prefling the part with my ringers. With regard to the 
three men, they lay rolling on the ground, howling in 
a moll frightful manner, and exhibiting every fymptom 
of defpair. 

" I was altonifhed at their confteruation, and could 
not conceive how men inured to fuffering* mould be fo 
much affected by a few fmall puridurcs, the pain of 
which coukl have fcatcely drawn tear* from an infant. 
They at length told me the caufe of their wailing*, 
i befe faviige*, accuftomcd to poifon their arrows, ima- 
gined that i had in like manner poifoned (he lead with 
which they were wounded. They had, therefore, given 
themfclvct up ai loll, and expected in a few moments to 
expire." 

It wat with great difficulty that our author could 
convince them thit they had nothing to fear. He (hew- 
ed them in the flefh of hit own leg a dozen of (hot* of 
lead ; but they were not faii>fied till one of the mo ft in. 
telligent of hit Hottentots, taking from his (hot bag a 
few grnint of lead, and (hewing them to the three men, 
immediately (wallowed them. Thi* conclulive argument 
produced the dclired effect. The cries of the wounded 
men inftantly ceafed ; Lrenity again appeared i:i their 
face*; and their wounds were no moic mentioned. 

The Kabobiquas have neither the flat r.ofc nor plump 
cheeks of the Hottentot*. Their (kin a!fo has not that 
ballard colour, which, being neither black nor white, 
render* them odious to' both races ; nor do tScy befmcar 
their bodies with thofe difgufting fat fubftances, on ac- 
count of which one cannot approach them without be- 
ing bedaubed with their Elth, or ac^uirn g an uffenfive 
(mell. In ftaturc they are at tall Bl the Caftret, and 
their coloor it equally black. Their hair, which is ex- 
ceedingly fhort, and much curled, it ornamented with 
(mall copper buttons, :u ranged with great art and fyrri- 
metry. Infttad tf that spron made of a jackal's (kin, 
employed by the Hottentot to cover what moJcfty bid* 
him conceal, rhe Kabeb qus» ufe a round p ice of 
leather, the edge of which is ornamented with a lmall in- 
dented circle ol copper, and winch is divided into differeut 
compartments by rows of j;laU beads of various colour*, 
all proceeding from the centre, and diverging towards 
the circumference, like the rays in our image* ol the 
fun. 

Thi* kind of veil it made fad to the groin by means 
of a girdle ; but a* it is only four indict 111 diameter, at 
it it deranged by the fcallcft movement, and at they 
give themfelvet little uneal'sncf* respecting fuch acci- 
dent*, it it very ill fuitcd to the purpofe for which it is 
applied. During thegrcat hcatt, this (mail and almoft ufe. 
lefs apron is the only covering on their bodies. Its being 
(o readily difplaccd, enabled cur author to afcertain tliat 
they do not practice circumcilion; but it teemed to (how 
alfo, that, in regard to modefty, their ideat are very dif- 
ferent from cure. 

Though they go thut almoft, entirely naked, their 
manner*, inllead of being licentious, ate remarkably 

chafle. 
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chade. No female* can be more prudent or more re- toufly, and without rec ivinp any'thing in return, part 

of their hcrdi and thtir flocks ; a;d, when I departed, 



ferved than their women ; and whether from refinement 
of coquetry, or the effccl of prudence, they do not tat- 
too their faces like their hufbanrlj and fathers They 
do not evtn follow their exati pic in ornamenting their 
hair with copper buttons; and they alway* go bare- 
leggtd, though moft of them wear faudala. 

Their drrfs confitU of an apron that reaches only 
half down the thigh ; a krofs which, paffing under the 
arm-pits, u tied on the bread ; and a long mantle like 
that of the men. T he mantle is made of fkin* not de- 
prived of the hair ; and the krofj of tanned leather, pre- 
pared like that ufed for gloves in Europe. 

With regard to glafs beads, they weai them as brace- 
lets. They form them aifo into necklaces, which de- 
fcend in different rows to the pit of the (lomach ; and 
they fufpend from their girdles i'cveral firings of them, 
which fall down their thighs below the apron. 

Thefe ornaments being very durable, the habit of 
feeing them renders the women a! moft indifferent to the 
pleasure of poffeffing them. Thofc they procured from 
our author afforded at firft gieat fativfaction, on accouut 
of their novelty. But when he (hewed them fciffais 
and needle*, they gave the preference to thefe- article* ; 
and this choice doe* honour to the good fenfe of the 
Kabobiqua ladies. Like their chief, they fc-t a higher 
value on utility than ornament. 

Before our author's arrival among them, the Kabo- 
biquas were acquainted with the ufe of tobacco through 
the means of fome of the tribes more contiguous to the 
Cape. It was, however, a luxury which they could 
fildotn enjoy ; and fo indifferent were they about it, that 
ft it were not brought to them, they would not go a ftcp 
to procure it. This indifference, about an article which 
is eagerly fcught for by all the tribe* of Hottentot*, 
fecmcd to (hew that there are trait* in the character of 
the Kabobiqua* which diftinguilh them from their 
fouthcrn neighbour*. The cafe was the fame a* to 
flrong liquor*, on which they fet no great value ; and 
though there were among them fome few individual* 
difpofed to relifli ihem, the greater number abfoiutely 
rtfufed them. 

"If the content* of my flafks (fays Vaillant) gave 
them little fetisfa&ion, they were, however, much cap- 
tivated with the flafks thcmfclvc*. Thefe tranfparent 
bottle* excited their admiration in the highclt degree. 
They called them /olid water ; for, notwithftanding the 
heat of the climate, thefe favages had feen ice on tlic 
fummitt of the mountains by which they are furromsd- 
cd ; and they entertained no doubt that the glafs of my 
flafks was water, which I had rendered (olid by magic, 
and which I prevented their fires from melting. A* it 
was impoffiblc for me to explain this matter, I did not 
attempt to uodeceivt them : and befides, with what ad- 
vantage would it have been attended ? I fuffcred them, 
therefore, to continue in their error, and contented my- 
Klf with conferring on them an obligation, by giving 
them all the empty bottles for which I had no ufe. 

" On their part, they vied with each other in fhew. 
ing their gencrofrty towards me ; and 1 muft indeed 
allow, that I ntwr law a nation fo difinterefled. Evtry 
night they brought to my camp a crnfideiablc quantity 
lit milk ; and they never came to fpend the evening 
with my people, without bringing feme ffiecp to ngale 
them. 1 have fteu many of thtm give away gratui- 



dep. 

there weie many pt-rfoni in my c?.ravan who poftffcd — 
both fheep ai.d oaeu, which they had received as a pure 
grft." 

Willi this benevolent difpoGtion, the Kabobiqua* 
have alfo a martial character* Their weapons are poi- 
foned arrows, and a Luce with a long iron point, but 
different from the afl'agay of the Hnttentot*. In battle, 
their def rfivc armour contiftv of two buckler* ; the one 
of a fize lufficicnt to cover the whole body ot the com- 
batant ; the other much f mailer. They are both made 
of flans exceedingly thick, and proof againii arrows. 

The courage which the Kabobiqua* difplay in 
combat is particularly txercifed in their hunting excur- 
fions, an-1, above all, agaitifl carnivorous animal*. In- 
trepid, however, a* it may be to attack the elephant 
and the rhinoceros, thefe fptcie* of animal* are not ob- 
iefts of their vengeance j becaufc, living upon graf* and 
hobs, they have nothing to apprehend from them, 
either for ihcmfclvcs or their cattle. But the tiger, 
lion, hyxna, and panther, being enemies of a different 
kind, they declare again'! them implacable war, and 
purfue them without rvmiffion. 

Of the fpoil* of thefe dtltruAive animals fhey fjrm 
their bucklers, girdles, fandals, kroffe*, mantles, &c. 
They coufidcr it a* a mark of honour to wear them; 
and they lit a much higher value upon them than u^ou 
the fkin of the rhinoceros or of the elephant. If they 
fometimes hunt the latter, it is only as objects of food ; 
and tliey employ to catch them thofe concealed pit*, 
which arc the ufual fnares of the Hottentot* : but thi* 
method, which require* both patience and labour, is very 
little fuiud to a people fo brave and cnterprifing a* the 
Kabobiqua*. 

As they poffifs fo bold and refolute a character, 
one might be induced to believe that they are fero- 
cious and intractable. Among all the African nations, 
however, which our author vilited, he never knew 
one that fo much praftiful obedience and fubordina- 
lion. 

The chief here is not, as in other tribes, a principal 
among hi* equals ; he is a fovereign in the midft of hi* 
fubjects, a matter fun-ounded by his (laves. A word, 
a geflure, or a look, is fufficictit to procure him obe- 
dience. Whatever be hij orders, they are never con- 
tradicted ; and the cafe is the fame in every particular 
family. What the chief is to the horde, the father it 
to his children. His commands arc abfolute ; and he 
cxerciles regal power at home, while he obeys elfe- 
where. 

Though the tribe was very numerous, the wifdom 
with which it was ruled, and the good order that pre- 
vailed, announced, in the man by whom it was govern- 
ed, an intelligence fupetior to that of all the favage* our 
author had before fecu ; for he had uot then vilited the 
Hou/ouanas. The habitation of this chief was limed to 
hi; fupremc dignity. It wa», indeed, a hut only, like 
thole of hi» fubjffia, and, like them, covered with the 
fkin* of animals ; but it was much larger, a* well a* 
more elevated j and around it were fix other*, occupied 
by his family, and defined for them alone. 

The natuial drynefs of the country inhabited by the 
Kabobiqua* oblige* them to dig v.elL-, for their own 
ufe as well £4 for their cattle ; but a* the fame caufe 
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KaW»- oftfn dries no thrfc well*, they are then forced to rc- 
kVx' mo ' r ^- ( ° f rtl< e'frwhere a foil more abundant in 
fprjnp-s : for Filn- River, though considerable in the 
rainy fejfon, i« often, during the great heat*, entirely 
deflitutr of naicr. 

The long journeys which thefe too frequent emigra- 
tion* romps.! thrm to undertake, and the intercourse 
which they thence havs with other nationa, mud neceS- 
. farily infpire them with ideas unknown to the fettled 
tribe* ; and it would not be unnatural tn fuppofe, that 
to thia cxtcnfjnn of idea* are they indebted for that fu- 
periority of intelligence which elevates them above their 
neighbour*. 

Of the religion of the Kabnbiquas, our author talk* 
very ineonfifttntlv, and like a true phitofophcr of the 
French fchool. *' Of all the African nation* | Says he), 
they are the only people among whom I found any idea, 
however confufed a one, of the exiftence of a Deity. I 
do not know whether it be from their own reflection, or 
the communication* of other tribe*, that they have ac- 
quired thia Sublime knowledge, which would alone bring 
them near to a level with poliflied nations ; but they 
believe, a* far a* I have been able to learn from my 
peopte, that beyond the ftars there exids a Supreme 
Being, who made and who governs all things. 1 muft 
however obferve, that on this Subject their idea* are 
vague, barren, and unproductive. They have no con- 
ception of the future exiftence of the foul, or of rewards 
and punifhmenta in another life ; in fhort, they have 
neither worfhip, Sacrifices, ceremonies, nor pricfts, and 
•re total ftrangers to what we call religion." 

This is impoflible. A people believing in a Supreme 
Being, who made and who governs all things, may in- 
deed be without fatrifi(fs, certmoniri, and pritfh ; but 
fuch a people cannot avoid wifbing, that the Being who 
governs all thi* gs may protect them. Such a with is a 
prayer; and furely he who pray* i* no flranger to reli- 
gion. M. V i illan i place* the country of the Kabobiquas 
between 23" and 2c 0 S. Lat. and 16 0 23' and 19* 23' 
Lon. eaft from Paris. 

K AJAAGA, an African kingdom, caned by the 
French Gallant, is bounded on the fouth call and fouth 
by Bairtbouk ; on the welt, by liondou and Foot a For- 
ra ; and on the north, by the river Senegal. The air 
and climate (fays Mr Park) are more pure and lalubri. 
out than at any of the Settlements towards the coatl ; 
the face of the count! y is every where intetfperfed with 
a pleafini; variety of hills and valleys ; and the windings 
of the Senegal river, which defcends from the rocky 
bills of the interior, make the fcenery on it* banks very 
picturefque and beautiful. 

The inhabitants are called Serawoollies, or (as the 
French write it ) Seracoleti. Their complexion is a jet 
black : they arc not to be diftinguillied in thia refped 
from the Jaloff*. 

The government is monarchical ; and the regal au 
thority, from what I experienced of it, feems to be Suf 
hciently formidable. The people themlclvcs, however, 
complain of no oppreffion ; and leaned all very anxious 
to Support the king in a rontett he wis going to enter 
into with the fovercign of Kaffon. Tlte "urawoollics arc 
habitually a trading people ; they formerly carried on a 
great commerce with the French in gold and Have?, and 
fUl maintain Ionic traffic ••• flavee with the Britilh fac- 
tories on the Gambia. They arc reckoned tolerably 
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fair and jufl in their dealings, but are indefatigable in £»"»***• 
their exertions to acquire wealth, and they derive con- Ka ipt '- , 
fiderable profit* by the falc of fait and cotton cloth in 
distant countries. When a Serawo. \\\ merchant returns 
home from a trading expedition, the neighbours imme- 
diately afTemble to congratulate him uooti his artwal. 
On thefe occasions the traveller difplays his wealth and 
liberality, by nuking a few prefents to his friends; but 
if he has been unluccefsful, his levee is footi over ; and 
every one look; upon him as a man of no undeidanding, *> 
who could perform a long journey, and (as they txprels 
it) bring sWi nothing but tftt hair upon hit I aid. 

Their language abound* much in gutturals, and is 
not fo harmonious as thit Spoken by the Foulahs : it is, 
however, well worth acquiring by thofc who travel 
through this pat of the African continent; it being 
vety generally underiiood in the kingdoms of Kaflbn, 
Kaarta, Ludama-, and the northern parta of Bambura. 
In all tbele countries the Serawoolh'e* are the chief 
traders. 

Joag, the frontier town of this kingdom as you enter 
it from Pifania, may be fuppofed, on a grofs computa- 
tion, to contain two thoufand inhabitants. It is fur- 
rounded by a high wall, in which are a number of port 
holes, for mufquctry to fire through in cafe of an at- 
tack. Every man's poflcfljon is likewife Surrounded 
by a wall ; the whole forming fo many diftinct citadels; 
and amongft a people unacquainted with the ufe of ar- 
tillery, thefe walls aafwer all the purpofes of ftrongrr 
fortifications. To the weltward of the town is a fmall 
river, on the banks of which the natives raife great 
plenty of tobacco and onions. Mr Park was in this 
town plundered of half his effects by order of the king, 
btcaufe forfooth he bad neglected to pay the accuftom- 
ed duties btfoie he entered the kingdom ; and it re- 
quired a good deal of addref* to prevent himfclf and 
his attendants from being made Staves; a date to which 
the law, it was (aid, condemned them for the commiffioa 
of this unintended crime. He was at lad refcued from 
Joag by a nephew of the king of Kaflbn. Joag is placed 
by Major Rennel in 14' 25' N. Lat. and 9 0 46V W. Lon. 

KAINSI H the name given by the Hottentots to a 
particular fpecies of antelope, of which, according to 
Vaillant, no author has yet given a perfect defcription. 
It is called by the Dutch i/7/> fpringer, on account of the 
eafe with which it leaps from rock to rock ; and indeed 
of all the antelopes there is no one equal to it in agility. 
It is about the Size of a kid of a year old, and of a yel- 
lowifh grey colour ; but its hair has this pcculiatity, 
thai, inltead of being round, pliable, and firm, like that 
of moft other quadtupeds, it is flat, harm, and fo little 
adherent to the (kin, that the flighted friction make* it 
fall off. Nothing is mote eafy, therefore, than to de- 
prive thi* animal of its hair : dead or alive it is the fame; 
to rub, or even to touch the animal, is fufficient Ano- 
ther peculiarity of thii fi-gui r hai- is its being extreme- 
ly fragile ; fo thjt if you take a tuft of it between your 
finger*, and twifl it with the other hand, it will break 
like the barb* of a feather. This propeity, however, 
belongs not cxclufwly to the hair of the kainfi . for 
our author fays he ha* obferved it in the hat - of other 
quad"!-ed», which in the fame manner live among the 
rock«. 

) his antelope differs from the other r rccics alfo in 
the Shape of the foot, wbicii, iaiUad ot oeing Leaned 
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like theiri, is rounded at the end ; and a* it i» alway* fpring from thefe marriage*, and fuccetd the ancient in- 

accullomeJ, both in leaping and walking, to trtad with habitant!. The natives ha»c already abandoned the 

the point of the hoof, without reflingat all on the heel, yourt:, in which they isfrd to burrow like badger* <\\i- 

!t leaves a print diftinguifrable from that of any other ring the whole of the winter, and where they breathed 

antelope in Africa. Iti fh!h i« txquifitcly flavoured, an air lo foul a* to occaf:on a number of differs. The 



antelope 

and nvch fought after, partSctthulj by the hunter? 

The thace of the kainfi is very amufinij. It is true, 
it is fca-cely pcffiblc to hunt it down with dog*, U it 
U>an eiVape* them by mes^s of in inconceivable agility, 
and gets out of their reach on the point of fome de- 
tached reck, where it will amain whole hours fate from 
all pmfiiit, and fuftxndcd, as it were, above the abyf<. 
I'.ut in tbM li tuition it is excrlh-ntly placed for the ar- 
row or the ball of the hur.tfir.an ; who is commonly cer- 
tain of mooting it at pkrafurc, though he ; s not al*ays 
able to come at it when killed. We (hall -ire our au- 
thor's account of a ch?ceof ihr kainfi in hi. own words 

" I was hunting (fay* he) one of thefe animals, 
when, from the nature of the place, it foiird itfelf fo 
preflcd by my dogs, as to be on tin point of being run 
down and taken. There were apparently no means of 
efcace ; firce before it was a rail perpeniioilar nick, 
by which its courfe was neceflarfly Hopped. In this 
wall, however, which appeared to me peilcctly fmooih, 
wan a little ridge, projecting at mol not above t-wo 
inchi, which the kainfi quickly perceived, and, leaping 
upon it, to my grctt aSonifhment kept itfelf firm (a) 



mod opulent among them now build i/hnr, or wwv'm 
hmifev in the manner of the Ruffian They are preci'Vlv 
of the fame form as (he cottages of our pcafsnts; are di. 
Vutcd mto thre- little rooms; and T( warmed bv a brick 
ftove. that keer>* up a degree of heit (1) infuooortablc 
to perfons unaccullomed to it. The reft pafs the win- 
ter, as well the fummer. in fc aft ffl w r, which are a 
kind of wooden p : geon hr>ufe«, covered with thatch, 
and placed upon 'he top of polls twelve or thirteen feet 
high, to whtrh the women ** well as the men climb by 
means of ladders that afford a footing verr infecure. 



Bnt theft latter buildings will f« 



ifappcar 1 for the 



Kamtf. hadales are of an imitative genius, and adopt al- 
moft all the cuftom* of their corquerors. Already the 
women wear their hair, and are almoft entirely '♦refTcd. 
in the manner of the Ruffians, whofc language prevail* 
in all the n(!rn~t ; t fortunate ercumftance, fincc each 
Kimtfchadalian village fpoke a different jargon, the In- 
habitants of one hamlet not underllandinir that of the 
next. It may be faid in praife of the Ruffians, that 
though they have eftabliftted a defpotic government in 
this rude climate, it is tempered by a mildnef* and 



I imagined, that at any rate it mul foon tumble down; equity that reuder its inconveniences nnfelt. They 
and my dog*, too, fo fully expefted it, that they ran to have no reproaches of atrocity to make themfelves, like 
the bottom of the rock, to be ready to catch it when it the Spaniards in Mexico and Pent. The taxea they 
fell. To haftcn its bll. I endeavoured to harafs it. and levy on the Kamtfchadales are fo light, that they can 
make it lofe its equilibrium; and for this purpofe I only be conhdered as a mark of gratitude towards the 
pelted it with (lone*. All at once, a« if guefling my fovereign, the produce of half a day's hunting acquit- 
defign, it collected it* whole ftrergth, bounded over my ting the imports of a year. It is furpriling to fee in 
htad, aud, falling a fc* paces from me, darted away cottage*, to all appearance more mifcrablc than thofe of 
with the utmoft (peed. Notwithstanding the rapidity of the mod wretched hamlet* in our mountainous pro- 
its (light, it wruld have been eafy for me to have (hot it ; vince*. a quantity of foeciea in circulation, which ap- 
but its leap had fo furprifed and amufed me, that I gave pears the more conliderable, becaufe it exifta among fo 
it its life." This was generous, if the (lory be true. fmall a number of inhabitant*. They confume fo few 
KAMTSCHATKA is inhabited by a people, who commodities of Ruffia and China, that the balance of 
ate reprcfented in the Er.cyJo^di.i a* poffeffing almoft trade is entirely in their favour, and that it is abfolutcly 
every quality that can difgrace human nature. We cefTary to pay them the difference in ruble*. Furs at 
think it incumbent upon us to acknowledge, in this Kamtfchatka are at a much higher price than at Can- 
place, that a much more favourable pifture of them i* ton ; which proves that as yet the rwirkct of Kiatcfca 
drawn by La Peroufe who vifited Kamtfchatka in Sep. has not felt the advantageous efa& of the new channel 
tcmber 1787. The Ruffian governor made the com- opened in China 

modore and his officer* remark the promifing appear- Our author compares Kamtfchatka, with refpeft to 

ance of feveral fmall field* of potatoes, of which the climate and foil, to the coaft of Labrador in the vicinity 

feed had been brought from Irkoullk a few year* be- of the Strait* of Belle- Ifle ; but the men, like the ani- 

forc ; and puipofcd to adopt mild, though infallible mals, are there very different. The Kamtfchadales ap- 

me*n», of making farmer* of the Ruffian*, Coffacks, and peared to him the fame people as thofe of the bay of 

Kamtfchadales. The fmallpox in 1769 fwept away Caftrics, upon the coaft of Tartary. Their mildnef* 

three-fourth* of the individual* of the latter nation, and their probity are the fame, and their perfo 
which i* now reduced to left thin four thotitand per- 
fons, fcattered over the whole of the prninfula ; and 
which will fpecdily difappear altogether, by means of 
the continual mixture of the Ruffians and Kamtfcha- 
dales, who frequently interm-rry. A mongrel race, 



little different 
pared to the 



They ou^ht then no more to be com- 
Efquimaux Indians, than the fable* of 
Kamtfchatka to the martin* of Canada. 

The Greek religion has been eftablitbrd among the 
Kamtfchadales without perfecution or violence, and with 
more labor iou* than the Ruffians', who are only fit for extraordinary facility. The vicar of I'aratounka i* the 
foldicr*. and much ftrongcr, and of a form lefs difgtace- fon of a Kamtfchadale and of a Ruffian woman. He 
ful m the hwl of nature, than the Kamtfchadale*, will delivers his prayer* and catechifm with a tone of feeling 

«*» 

ik) This we think incredible. 
b) Not lef* than thirty degree* of Reaumur's thermometer. 
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very much to the taftc of the aborigine*, who reward the advantage! neeefiary to a grca 
hii care* with offering* and aim*, but pay no tythc*. thefc advantage* Mr Kartoff ir.id.-ritood 
The canons of the Greek chnrch permitting pricfts to " but firft (Cud he a thoufand time* over) 



N 

tftablifliment. 



marry, we may conclude that the moral* of theconntry 
clergymen are fo much the better. M I believe them, 
however (faya Peroufe), to be very ignorant ; and do 
not fuppofc, that for a long time to come they will 
ftand in need of greater knowledge. The daughter, 
the wife, and the fifter of the vicar, were the bed dan. 
ccra of all the women, and appeared to enjoy the beft 
Kate of health. The worthy prictt knew that we were 
good Catholic*, which procured us an ample afperfion 
of holy water ; and he alio made us kif* the croft that 
was carried by his clerk : thefc ce-emonies were per- 
formed in the midft of the village. Hi« parlonsgc-houfe 
was a tent, and his altar in the open air ; but his ufiial 
abode is Paratounka, and he only came to St Peter mid 
St Paul's to osy us a vilit." 

The people of Kamttchatka have inured themfclve* 
to the extreme* or heat and cold. It is well known, 
that their cuftom in Europe, at well a* in Afia, is to 
go into vapour bathe, come out covered with perfpira. 

tio", and immediately roll themfclves in the flow. The prrfented them in the article referred to ; for the fovc- 



Of 

the value ; 
e mud have 

bread and hands, and our flock cf both of them is very 
fmall." He had, however, given order*, which announ- 
ced a fpeedy union of the other e^roy/ to that of St 
Peter and St Paul, where it was his intention imme- 
diately to build a church. By observation, St Peter 
and St Paul was found to be in 53" 1' N. Lat. and 
156* 30' E. Long, from Paris. 

KAN EM, is the name given by Edrifi to the king- 
dom of Bornou in Africa, of which the reader will find 
fome account in the F»cychp*ii>a Untannua. In fome 
particulars, however, that account is incorrect. The king- 
dor, of Bornou or Kanem muft extend farther call and 
fsrther north than it » there faid to do ; fjr according 
to the lateft and bett accounts, its capital ilarrds in Lat, 
24° %i' Long. 12° 57'. The empire is faid to be very 
extcnlive ; and if it be true, as we learn from the pro- 
ceeding* of the African Affochtion, that its fovereign 
is more powerful than the Emperor of Morocco, the 
peoole cannot be fitch abfolute" 




e/fV'.r of Si Peter had two of thefe public baths, into 
which our author went before the fire* were lkrhtcd. 
Titey confilt of a very low room, in the middle of 
which is an oven conftru&cd of (tone*, without cement, 
end heated like thofe intended to hake bread. Its 
arched roof is fnrrounded by feats one above another, 
like an amphitheatre, for thofe who wilh to bathe, fo 
that the heat is greater or Ufa according a* the perfon 
it placed upon a higher or lower bench. Water thrown 
upon trie top of the roof, when heated red hot by the 
tire underneath, is converted iriftantiy into vapour, and 
excite* the mod profufe perfpiration. The Kamtfchi- 
dales have borrowed this cuftom, as well at many others, 
from their conquerors ; and ere long the primitive cha- 
racter that diftingnithed them fo ftrorigly from the Ruf- 
fian* will be entirely effaced. 

Our author defcribes the bay of Avatfcha a* the fi- 
ner}, the molt convenient, and the fafeft, that is to be 
mit with in any part of the world. The entrance is 
narrow, and (hips would be forced to paf* under the 
gun* of the fort* that might be eafily cre&ed. The 
bottom is mud, and excellent 
vaft harbours, ooe on the 

western, are capable of containing all the fhipa of the 
French and Englilh navy. The rivers of Avatfcha and 
Paratounka fall into this bay, hut they are choaked up 
with fand-banlu, and can only be entered at the time 
of high water. The village of St Peter and St Paul is 
(jtuatcd upon a tongue of land, which, like a jetty made 



The truth, how* 
Europe of Bor- 



reign of brutes would have no power, 
ever is, that very little is yet known in 
nou or its inhabitant*. 

KAN P ( Immanucl), Royal Profeffor of Moral* and 
Metaphyfic* in the Univerfity of Kouiglberg, is conii- 
dered by hi* admirer* as the grcateft philofophcr that 
Germany ever produced. Were we to form an erti- 
mate of his merits from the different view* that have 
been given to Englifh of hi* celebrated fyftem, we cer- 
tainly (hould not confider him a* entitled to that cha- 
rafter ; for thofe view* are obfeured- by new and un- 
couth term*, and are altogether wrapt up in a ftyle 
which approaches nearer to jtrgun than to the luminous 
compofttion of a man who thinks with clearnefs and 
precifion. We readily admit, that it is very difficult to 
tranflatc a novel fyftem of metaphyfic* from one lan- 
guage into another; for the tranfiator, to perform his 
tail; properly, muft be not only a complete matter of 
both language*, but alfo a profound mctaphyficiau ; and 
not one of the tranfiator* or abridgers of the works of 
Kant into our language appear* to us poffeffed of both 
holding ground. Two thefe qualities. Dcfpairiiig, from our fcanty knowledge 
rrn fide, the other on the of the German language, of performing ourfelvc* what 
ining all the (hip* of the fo many others have failed to perform, we hive applied 

for afliftance to an illuftrious Frenchman, who ha* re- 
f'ded many year* in Germany, who is mailer cf both 
language*, who it a profound metiphytician, and ivhofc 
name, were we at liberty to publilh it, would reflect 
luftre upon our Work. From him we have rcalon to 



by human art, forms behind the village a little port, expcA a dear and comprehenfive view of the Criical 

Pmtotornr, a* Kant term* hi* fyftem ; but (hould we 
be difappointcd of our expectation, we (hall, under that 



vcffels might lie up for the winter, 
this fort of bafon is more than twent 



lay 



readers a 



(hut in like an amphitheatre, in which three or four 

The entrance of 
enty-five toilet wide ; 
and nature can afford nothing more fafc or commodious. 
<>n it* (bore the governor propofed to lay down tlic 
plan of a, city, which fome time or other will be the ca- 
pital of Kamtfchatka, and perhaps the centre of an ex- 
tenfive trade with China, Japan, the Phillippinea, and 
America. A vaft pond of frefti water it rttuated north- 
ward of the file of thi* projected city t and at only 
three hundred toife* dillance run a number of ftream- 

kt*. the eafy union of which would give the ground all thick thorns placed perpendicular 
Strrrx. Vot. II. Part I. G 



the fy! 



cm 



till. 

from the different view* of it which have been publilh- 
ed in our own tongue. 

KANTUFFA, a fpecies of thorn peculiar to Abyf- 
finia, it thus defcribtd by Mr Bruce : The branchea 
(land two and two upon the ftalk ; the Uavet are difpo- 
fed two and two likewile, without any finglc oise at the 
point, whereas the branches bearing the leave* part from 
the ftalk : at the immediate joining of them are two 



lyi 
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**. ly ; but there are alfo f:ngle one» diftrrbuted in all the dering, that the king of Ktfibn can raife four thjufand K»&«. 



inter. lice* throughout the branch. 

The male plant ha» a one-leaved pertanthium, divided 
into five fegmcntf, and this fall* off with the (lower. 
The flower is compofed of five petals, in the middle of 
which rife ten (lamina or filament*, the outer row (horter 
than thofe of the middle, with long Aigmata, having 
yellow 'ariii upon them. The flower* grow in a branch, 
generally between three and four inches long, in a coni 



fighting men by the found of lit* war drum." 

At Teefee, a large unwilled town, where our author 
rclidcd fur fome day*, he haJ an opport unity of obfer- 
vmg the cuflonib of the inhabitant*, who co milled partly 
of Pagan* and partly of Bulhteert*, i. t. of ncgroe* con- 
verted to Mali micdaniloi. Though tbcfc people polTcf* 
both cattle ami corn in abundance, rat*, moles, (quirrels, 
fnakes, loculls, &c. are eaten without fctuple by the 



cal difpojition, that i», broader at the bafe than the higheft and lowcll Another cutlom, ftill more extra- 
ordinary, it, that no woman is allowed to tat an rgg. 
This prohibition, whether ariling from ancient fuperili- 
tion, or from the craftincft of fome old Bufhiee" who 
loved egg* himfelf, it rigidly adhered to ; and nothing 
will more affront a woman of Teefee than to offer her 
an egg. The cultom i* the more 1'nguLit, aj> the men 



point. The infide of the leave* ate a vivid green, in 
the outfidc much lighter. It grow* in form of a buih, 
with a multitude ol fmall branchet tifing immediately 
from the ground, and is generally feven ot eight feet 
high. Our author law it when in flower only, never 
when heating fruit. It Ins a very ftrong fmeli, rtfcm- 



bling that of the fmall fecnted flower called mignionet, eat eggt without fcruplc in the pref-.nec of their wives, 
fown in vafe* and boxca in windows, or mom*, where and Mr Park "ever ob'ferved the Lai 



prohibition in any 

other of the Mauding > countries. 

Our auth.T wa* prclcnt at a palaver held by the go- 
vernor of Teefee on a very extraordinary occalio:) j of 
which we .lull give hi* account at full length, becaufe 
it (how* how free men are reduced to Slavery in North 
Africa. '• The cafe wa* this. A young man, a Kafir, 
of confrierable affluence, who had recently married a 



flower* are kept. 

Our author teprcfentsthe kantuffa a* fo very trouble- 
fome, that it renders travelling through fome places or 
AhyfCnia almoll impoffible. The foldier fcrccn* him- 
felf frctn it by a goat's, a leopard'*, or a lion's (kin 
thrown over hi* moulder, of which it hi* no hold. A* 
his head it bare, he always cuts his hair fliort before he 

goes to battle, lelt hi* enemy ihould take advantage of young and handtome wife, applied to a very 
it ; but the women, wearing their hair long, and the Bulhreen, or Muffulman pricll. of hi* acquaintance, to 
great men, whether in the army or travelling in peace, procure him faphict for hit protection during the ap- 
Dcing always clothed, it never fail* to incommode them, proaching war. The Bulhrccn complied with the re- 
whatever fpecie* of raiment they wear. If their cloak quell; and in order, tube pretended, to render the faphics 
is fine mufliti, the lead motion again!! it put* it all in more efficacious, enjoiucd the young man to avoid any 
rag< ; but if it is a thick, foft cl< th, a* thofe arc with nuptial intercourfe with hi* bride for the fpace ol" (:x 
which men of rank generally travel, it buries its thorns, week*. Severe as the injunction was, ihc Kafir tit icily 
great and fmall, fo deep in it, that the wearer mtift obeyed ; and without telling hi* wile the real caufe, r.b- 
either difnouut and appear raked, which to principal fented himfelf from her company. In the mean time ic 
people it a great difgrace, or ellc much tirrc wilt be began to be whilperei at i'eefee, that the Buihreen, 

who always performed his evening devotion* at the door 
o< the Kr fit's hut, was more intimate with tiie young 
wife than he ought to be. At fir.!, the good hiuband 
was unwilling to lufpcU the honour of his fanctiiicd 



Irum its thorns. 



fpent before he can difmgage Li 

In the ture when cne i* thus employed, it rarely fail* 
to lay hold of you by the ha ; r, and that again brings 
on another oyicnuion, luii ^* laborious, but much more 

painfu', rh-n the other. A proclamation is therefore friend, and one whole month elapfed before any jealoufy 

liTutd, every year ir. mtdiately htforc the king com- role iu hi» mind ; but hearing the charge repealed, he 

menct* uuy march, in thefc words; " Cut down the at lad interrogated hit wife on the fubjeci, who frankly 

kamuffi in the four quarter* of the world ; for 1 do confclfcd that the iiuihreen had fcduccd her. Here- 

not know where 1 am «oing." The wild animals, both upon the lv..!ir put her into coniiiieincul, and called a 

birdi and bcail*. efoecially the Guinea fowl, know ho.v palaver upon the Bu.lireen's conduct. The la.H nu 

well it ii qualified to protect them. In this (belter, the clearly piov;d iguioll him ; and he was fentenccd to be 

huntet in vain could endeavour to niolcil them, were it fold into llsvtry, or to lind two (lave* for hi* rcden.p- 

not for a hard haired dog, or terrier of the fmallell lize, lion, according to the pleuLure of the complainant. The 

who being defended from the thorn* by the roughncf* injured hufband, however, wa* unwilling to proceed 

of his coal, goc* into the cover, and bring* them and the againil his triend to Inch extremity, and defifcd rather 

partridges alive one by one to hi* mailer. to have hir.i publicly (logged before the governor'* gate. 

KASSON, a populous kingdom in North Afi tea, Thi* was agreed to, ana the lentcnce wm immediately 

of which the capital Koomtkary is placed by Major executed. The culprit was tied by the hands to a It rong 

Rer.ucl in 14" 33' N. I-at. and 8 J 4^' VV Lon. The flake; and a long black tod being brought forth, the 

king who reigned when Mr Park was in the country executioner, after llo.irilhing it round his head for fome 



wa* extremely kind to our traveller, though hi* fon 
plundered him unmercifully, like other rapacious chief* 
of tha: fowage country. From the top of a high hill, 
at forne ditlanee from the capital, " I had (lays Mr 
Park) a moll enchanting profpetl of the country. The 
number of towns and villages, and the extenlivr cultiva- 
tion arou.sd them, furpaffed every thing I find yet fecn 
in Africa A grofs calculation may be formed of the 
of iuliab.tauts in this delightful plain, by conu- 



time, applied it with fueh toicc and dexterity to the 
Bullireen's back, as to make him roar until the wood* 
refounded with hit fcrcam*. 'l*bc furrounding multi- 
tude, by their hooting and laughing, mauifcllcd how 
much they enjoyed the puuifhmcnt of this old gallant ; 
and it is worthy of remark, that the number oi ttriprs 
was prccifcly the fame as are enjoined by the Molaic 
Uw, fortj, fave cnr." 

The method of convening the negro nation* to the 

religion 
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religion of the Arabian ImpotW Is a very Angular one; 
and Mr Park faw the whole people of Tctfee conve rted 
in an inftant. During his rcfulenee in that town an 
ttttbftflr of ttn people bclorg : ng to Almami Ahtiulkade-, 
king of Foota forra, a country to the weft of Bondou, 
arrived at Teefee ; and defiling Tiggity Srgo the gover- 
nor to rail an atTcmbly of the inhabitants, announced pub- 
Kcly their king's determination, to this effect: •* That 
uniefi all the people of Ration would embrace the Ma* 
hnmedan religion, and evince their converfion by faying 
eleven public prayers, he (the king of Foota Torra) 
could not pombly (land neuter in the prefent contcil, 
hut would certainly join hit arms to thofe of Kajaaga " 
A mefTage of this nature, from fo powerful a prince, 
could not fail to create great alarm; and the inhabitant! 
of Teefee, after a long confutation, agreed to conform 
to his good pleafure, humiliating as it was to them. 
Accordingly, one and all publicly offered up eleven 
prayers, which were confidertd a fufilcicnt tcltimony of 
their having renounced Paganifm, and embraced the 
dottrines of the Prophet. 

Our author relate* a ftory, which we cannot refufe 
ourfclves the pleafure of inferting, becaufe it exhibits a 
very pleafing picture of the affection and gratitude of 
the Pagan negroes. In his train was a blackfmith, who 
had lived fome years on the Gambia, and who now re- 
turned to his own country Kitffbn. " Soon after we 
came in fight of Jnmbo, his native town (fays Mr Park), 
his brother, who had by fome means been apprifed of 
his coming, came out to meet him, accompanied by a 
finging man : he brought a horfe for the blackfmith, 
that he might enter his native town in a dignified man- 
ner ; and he defired each of us to put a good charge of 
powder into our guns. The fn ging man now led the 
way, followed by the two brother* ; and we were pre- 
sently joined by a number of people from the town, all 
of whom demonftrated great joy at feeing their old ac- 
quaintance the blackfmith, by the moll extravagant 
jumping and tinging. On entering the town, the Ting- 
ing man began an extempore fong in praife of the black- 
fmith, extolling his courage in having overcome fo many 
difficulties ; and concluding with a llrift injunction to 
his friends to drefs him plenty of victuals. 

" When wc arrived at the blackfmith's place of refi- 
dence. we dismounted and fired our mufkets- The meet- 
ing between him and his relations was very tender; for 
thefe rude children of nature, ftee from rcftraint, dif- 
play their emotions in the (Irongdl and moll exprcffive 
manner. Amidfl thefe tranfporte, the blackfmith's aged 
mother' was led forth, leaning upon a flaff. Every one 
mi».dc way for her ; and flic llrctched out her hand to 
bid her Ion welcome. Being totallv blind, (he ftroked 
his hand% arms, and face, with great care, and feemed 
highly delighted that her latter days were bleffed by his 
return, and that her ears once more heard the mutic of 
his voice. From this interview I was fully convinced, 
that whatever difference there is between the Negro 
and European in the conformition of the nufe and the 
cotour of the fkin, there is none in the genuine Sympa- 
thies and charactcriilic feelings of our common nature. 

•« During tire tumult of thefe congratulations, 1 had 
fcated myfclf apart, by the fide of one of the huts, be- 
ing tinwi'li: g to interrupt the flow of filial and parental 
"i ; and the attention of the company wm fo 
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entirely taken up with the blackfmith, that I believe 
none of his friends had obferved me. When all the peo- 
ple prefent had feated themfrlvcs, the blackfmith was 
delircd by his father to give them fome account of hi* 
adventures ; and fiience being commanded, he began ; 
and after repeatedly thanking God for the fuccefs that 
had attended him, related every material occurrence that 
had happened to him from his leaving KafTon to hi* ar- 
rival at the Gambia ; his employment and fuccefs in 
thofe parts ; and the dangers he had draped- in return- 
ing to his native country. In the latter part of his nar- 
ration, he had frequently occafion to mention me ; and 
after many llrong exprcflions concerning my kindnefs 
to him, he pointed to the place where I fat, and ex- 
claimed, ajjiHt il>i ftrinj, " fee him Gtting there." In a 
moment all eyes were turned upon me ; 1 appeared like 
a being dropped from the clouds ; every one was fur- 
prifed that they had not obferved me before ; and a few 
women and children expreffed great uueafiuefs at being 
fo near a man of fuch an uncommon appearance. By 
degrees, however, their apprvheiilions futifided ; and 
when the blackfmith allured them that I was perfectly 
inoffenfive, and would hurt noJ^ody, fome of them ven- 
tured lo far as to examine the texture of my clothes ; 
but many of them were dill very fufuicious ; and when 
by accident I happened to move myfclf, or look si the 
young children, their mothers would fcamper off with 
them with the grcatefl precipitation. In a few hours, 
however, they all became reconciled to me." With 
thefe worthy people our author fpent the greater part 
of two days in fealling and merriment ; the blackftnitli 
accompanied him to the capital; and declaicd, that he 
would nut leave him wh le he rtfided there. 

KE ATE (George, Efq; F R. S.), defended of an 
ancient and honourable family, wan born about the 
year 1729 or 1730, and received l.i; education at King- 
fton fchool, under the Rev. Mr Woodcfon. From 
thence he went to Geneva, where he rcfided fome years; 
and during his Hay there, became acquainted with Vol- 
taire, with whom he continued to coirtfpon i many 
yeai* after he returned to England, Afier linilhing 
the tour of Europe, he fettled as a fludcnt in the In- 
ner Temple, was called to the b».r, and fomctimes at- 
tended Wcflminiler Hall ; though he did not meet 
with encouragement enough to induce his perfcvcnncc 
in his profeflion, nor indeed dots it fecm prub.ible that 
he had fuffident application for it. I lis full literal y per- 
formance was «' Ancient and Modern Rome," a pocrn, 
written at Rome in the year 1755, printed in the year 
1763, and received with conlidcrablc applaufe The 
next year he publifhcd A Short Account of the An- 
cient Hiftory, Pttfcnt Government, and Laws, of the 
Republic: of Geneva, 8vo." This wo, k wis compiled 
during the author's rtlidence at Geneva ; is « very ufc- 
ful one ; and is dedicated to Monlieur de Voltaire , to 
whom he fays, " When I reflect, that it was iu this 
Republic, whole government I have attempted to d*> 
fcribe, that I was tint introduced to your acquaintance; 
when memory renews the hours of facial miith and rc» 
fined entertainment which your holpitality and converfa- 
tiou afforded me — I cannot but rejoice in this occafion of 
expreffing my gratitude; proud that, ai your fri-ndihip 
dillinguilhed the author of thefe pages in a foreign 
country, your name may at home adorn hii Ubjoi." 

G a It 
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|| was at one time the intention of Voluire to 
' this account into French, though he afterwards relin- 
quifhed the defign. 

The next year, 1767, he produced an " Epiftle from 
Lady Jane Gtay to Lord Guildford Dudley :" and in 
1763, " The Alps," a poem; the fubjeet of which 
comprehends all that chain of mountains known under 
the general name of the Alps, extending from Italy to 
Gcrmary, and from France to Tyrol, by whatever de- 
nomination they arc particularly dillinguiihed. Of all 
the poetical works of Mr Urate, this is intitled to the 
higheft prsife for truth of defcriptinn, elegance of vcr- 
fihcation, and vigour of fancy. 

Continuing to en ploy the prrfs, in 1764 he publifh- 
ed " Nctlcy Abbey," which he afterwards, in 17*9, 
enlarged and reprinted : and, in 176?, produced "The 
Temple Student, an Epilllc to a Friend ;" humour- 
oufly rallying his own want of application to the ftudy 
of the law, his preference of the belles lettrcs, and his 
conitqucut want of fucceff in his profeffion. The 
death of Mrs Cibber in 1 766, of whofe merits as an ac- 
trefa he entertained the highefl opinion, gave occalion 
for a poem to her memory, which celebrates her excel- 
lent performances on the ilage, and laments the lots the 
theatre wculd fullain by her death. 

In Fcbruaiy 1769, he married Mifs Hudfon ; and 
about the fume time publifhed " Ferney ; an Epitlle to 
M. de Voltaire " In this poem, after praifing with 
energy the various beauties of his friend's poetical trorks, 
he introduces the following panegyric on Shakefpeare: 

Yes ! jealous wits may ftill for empire drive, 
Still keep the fhmcs of critic rage alive : 
Our Shakefpeare yet (hall all his rights maintain, 
And crown the triumphs of Elua'a reign. 
Aiwvc controul, above each daffic rule, 
His tut'rtfs Nature, and the world his fchool, 
On (oaring pinions borne, to him was given 
Th' serial range of Fancy's brightcft hcav'n ; 
To bid wrapt thought o'er noblcft heights alpire, 
And wake cachpafGon with a rr.ufc of fire. 
Rivcrc his genius. To the dead be jufl, 
And fpaie the laurels that o'erfliade the dud. 
Low (leeps the bard, ia ioU ohflrullion laid, 
Nor aiks the chaplet fiom a rival's head. 
O'er the drear vauh. Ambition's utmoll bound, 
Unheard (hall Fame her airy trumpet found ! 
l T nh«rd alike ; nor grief nortranfoort raife 
The Mail of cenfure, or the note of praifc ! 
As Raphael's own creation grae'd his hearfe, 
And fliam'd the pomp of oftcntatidus veife, 
Shall Shakcfpcate's honours by himfclf be paid, 
And Nature pcrifh ere his pictures fade. 

This eulogium on Shakefpeare, in an an epiftle to Vol. 
taire, who had laboured So long and fo (trenuoufly to 
detract from the merit of our immortal bard, fhews that 
Mr Keate had not given up his judgment to the Cage 
of Ferney. How the old and envious fophilier would 
rclifh his friend's conduit, may be ealily conceived. 
1 lis feelings were ceitainly very different from thole of 
the mayor and burgeffet of Stratford, when, in confe- 
rence of this panegyric on their townfman, they com- 
plimented Mr Keate with a Aandifh, mounted with fil- 
.ver, made out of the famous Mulberry tree planted by 
Shakefpeare. 
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In 1773, he publifhed "The Monument In Area, 
dia," a dramatic poem, built on the picture of Pouffin, v 
mentioned by Abbe du Boa in his " Critical Reflections 
on Poetry and Painting." 

In 1779, Mr Keate produced one of hia moft fuc« 
cefsful works, intitled " Sketches from Nature ; taken 
and coloured in a Journey to M»rgitc," i vols, i2mo. 
This performance, allowing it to be, as it really is, an 
imitation of Sterne'* " Sentimental Journey ;" yet con- 
tains fo many pleating delineations of l-'fe, fo many 
ftrokes of humour, and fo much elegvice of com pod - 
tion, that few will helitate to give it the preference to 
any other of Sterne's imitators. 

In 1781, he collected his poetical works in two vols, 
I :mo, and added fevers! new pieces not before punted. 
The principal of thefc was " The Helvetiad," a frsg. 
mtnt, written at Geneva in the year 17C6. In the 
preface to this performance he gives the following ac- 
count of it : " During a long flay I many years lince 
made at Geneva, I vihted mott of the principal places 
in Switzerland. The many fubiiroc fcenes with which, 
nature hath enriched thu romantic country; the nan- 
quillity and content with which every individual enjoy* 
his property ; and, above all, that independence of mind 
which is ever the refult of liberty— animated me with 
fuch veneration for the firft authors of that freedom,, 
whofe figures are recorded to polleiity either by fculp- 
tnre or painting in the public parts of the towns thro' 
thofc little Mates, that my enthufrafm betrayed me in- 
to a defign of writing a poem on this lingular revolu- 
tion ; the argument of v.hich I had divided into ten 
catuoi, beginning the work with the oppreffions of the 
Houfe of Auftria, and clofiug it wiih the battle of 
Mongarten ; by which thnfe injured people finally ie- 
nounced its ufurpation, and formed among thenfilvcs 
tliofe various enntrdcracies that en 'id in the great union 
ami alliance of the prefent thirteen , mm., When I had 
fettled the whole plan of this work, I occafiooally, as I 
found a difpclitiou in my ft If, took up any part of the 
poem which at the moment moft invited my thoughts : 
and enjoying at this time fuch an intercourfe with M. 
de Voltaire as afforded me a eonltant accel.i to him, I 
acquainted him with my intention, {hewing him the ar- 
gument I hsd drawn out for the conduct of the whulc 
delign. He kept it a few days ; and, in returning it, 
told me, that he thought the great object of the piece, 
the epifodea connected with the hulory, together with 
the fecnery of the country, prefentcd fubjeet matter 
whereon to form a fine poem ; " but the time (added he) 
which fuch an undertaking will require, I would rather 
counkl you to employ op fubjeCts that might more en* 
gage the public attention ; for fhould you devote your- 
(elf to the completion of your prefent defign, the Swift 
would be much obliged to you, without being able to 
lead you, and the reft of the world care little about the 
matter." Feeling the force and juflnefs of the remark* 
Mr Keate laid alide his plan, and probably never te- 
fumcd it. In the fame year, 1781, he publifhed An. 
Eprftle to Angelicas Kauffman." 

A te-.v years after, he became engaged in a long and 
vexatious law-fuit, in confequence of the neglect (to fay 
the leaft of it) of an architect who profetTed himfclf to 
be hit friend ; the particulars of which it is of no impor. 
tance to detail. At the conclufion of the bufinefs, he 
Chewed that his good humour had not fnrfaken him : 

And 
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Keate. And in 1787 he gave to the public the principal cir- of the Adelphi. At the time of hit death, Mr 

; of hi* cafe in a performance, intitted, *' The was a Bcr.chcr of the Temple, and a very old member 

Diflrcffcd Poet, a ferio-comic Poem, in three Cantos," of the Royal and Antiquary* Societies, of both of which 

410. with fomc pleafantry. and without any acrimory. he had been frequently elected one of the council. 

Hi* lad work did infinite honour to hit I . ••.! and liia KENN1CO IT (Dr Benjamin) was a nun of fuch 

heart, as well a* to the liberality of the bookfrilcr for eminence in the learned world, that every thing re lt- 

wbom on the title-page it was fjiil to be puMifhed. In in: to him mull be generally n.tcrefling. In the Liu* 

the year 17X2, the Antelope packet was Ibipwrccked graphical Ikctclr of him publifbcd in the Encyclopedia, 

on the Pelew ifknds, where the commander, Captain we have acknowledged ourfclves unacquainted with the 

Wilfon, and his crew lived fome time before they could rank and chancier of his parent*; but this information 

get off On his leturn to England, the Captain was, has been l":nce lupplied by a very candid and well in- 

for fome rcafon or other, refufed the command of ano- formed writer in the Monthly Maga/iYe ; and at it is 

the r (hip ; and, as we luve been informed, he was re- accompanied with circumftanccs peculiarly honourable 

doted to a ftale moch the revc'fe of affluence. Thefe to the Doctor, and ought therefore to be prii'crved, we 

circumtlanccs being communicated to Mr Keate, who (hsil infert it in thin place. 

was flruck with admiration of the manners of the in- " The parents of Dr Kcnnicutt (f.js this writer) 

habitants of the Pelew illanda (See Pi lew I st-aNDs, were honest characters: Hi* father was the puifh 

Luycl.), he offered to draw up, for the benciit of Cap- clerk of Totadv and or^ce malter of a charity fcheol 

tain Wilfon, a narrative of the occurrences which look in that town. At an early age young Kennicott fuc- 



pUcc during that officer's reCdcnce among fo lingular 
» people. l itis he executed in *' Ao Account of the 
P«lew Ifhnds, iituatcd in the WeScrn Part of the Pa- 
cific Ocean . competed frum the Journals and Com- 
munications of Captain Henry Wilfon and fome of 
hi* Officers, who in Augult 1781, were ihere fhip- 
wieckcd, in the Antelope, a Packet bclouging to 
the Honourable the Eaft India Company," 410; - 



cceded to the CttsC employ in the fthool, being rccom- 
mended to it by his remarkable fobritty and prema- 
ture knowledge. It was in that fituation he wrote the 
veifei to the honourable Mrs Courtney, which recom- 
mended him to bcr notice, and that of many neighbour- 
ing gentlemen. They, with a laudable generoCty, 
opened a fubfeription to fend him to Oxford. 
" He footi there diitinguilhed hicfelf, as it well known. 



work written with great elegance, compiled with much As a ullirnony of the truth of the above (tatemcnl, the 

care, and which, if embellrfhed (as it has been inlinua- following is a copy of an iofcription written by Dr 

tcri) with facts belter calculated to have found a place Kennicott, and engraved on the tomb of his father and 

in a novel titan a genuine narrative, mud be afcribed to mother. The writer of this article hat tranferibed it 

the mibnformation of thofe who were ad or* in the from the original in the churchyard of Totnefs. The 

scene, and mutl firft have deceived before they obtained tomb is more elegant than pet tons in their filuation are 

credit. We mention this report as it ha* come to us, accuRomcd to have erected, and vaa thought, perhaps, 

without any attempt either tocftablilh or refute it. We by the envious to be fomewhat oftentatioua. A pcr- 

fhall only add, that if the charge is well founded, Mr fonal knowledge of the Doctor induces the writer of 

Keate (who undertook the talk on the mod dilintercft- this article to think, that it was tathet the tribute of a 

ed principle, and derived no advantage whatever from good and grateful mind, and of the pious reverence and 



the work) was too iturdy a moral, It to have had any 
hand in the impo'-tion. — The manufcript was offered 
to Mr Dodflcy for \co guineas ; but he hentated to 
give for it fo large a price, when another bookfriler un- 
dertook to publHh the work for the benefit of Mr Wil- 
♦on ; and, we have reafon to believe, paid to that gen- 
tleman, within the compafa of a year, triple the turn 
for which the nv.nufcript had been offered to Dodfley. 
Such conduct reflects honour on the London trade. 

He fides the pieces already mentioned, Mr Keate waa 
the author of many Pruloguc* and Epilogues, fpoken 
at Mr Newcomb'« fchool at Hackney. He adapted 
hii friend Vt»!tairc's " SemrrarmV' to the ilage j but 
this was fuperfrded u» 1777 at Drury Lane, by a 
worthlcfs translation of a« worthlcfs an author, one Cap- 
tain Ayfcough ; but neither thia nor the author are de. 
ferving of any further notice. 

We (hall conclude by ohferving, that Mr Kcate'a 
life paCed without any viciffitudea of fortune ; he in- 
herited an ample ertate, which lie did not attempt to 
tnereafe otherwife than by thofe attention* which pru- 
dence dictated in the management of it. He was ho- 
fpitable and beneficent, and poffeffed the good-will of 
mankind in a very eminent degree. For the laft year 
or two, his health vilibly declined ; but on the day be 
died, it appeared to be fomewhat mended. Hi* death 
was fudden, on the 27th of June 1797. He left one 
r, married in 179610 John Henderfon, Efqj 



love which he entertained for the authors of lu» 

As Virtue fhould be of good report, 
facted 

be this humble Monument 
to the Memory of 
Iks 'akin Kenmcott, Paritli Clerk of Totnefr, 
and Elizabeth his Wife: 
The latter 
an Example of every Chriftian Duty ; 
'l*he former, 
animated with the warmed Zeal, 
regulated by the bed good fenfe, 
a. d both conftantl) exerted 
for the Salvation of himfelf and others. 
Reader ! 
Soon (halt thou die alfo : 
and as a Candidate for Immortality 

ftrikc thy breaft and fay, 
Let me live the life of the Righteous, 
that my laft end may be like hi*. 
Trifling are the dates of Time 
where the fubje& is Eternity. 
Erected 

by their Son, B. Kennicott, D. D. 
Canon of Chrift-Church, Oxford. 

«« It ■'• faid, that when Dr Kennicott had taken or- 
ders, be came to officiate in his clerical capacity in h» 
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native town. When his father a* clerk proceeded to 
place the furplice on Lis (boulders, a iliugglc enfued be- 
tween the modrlly of the fon and the hone-It pride of 
the parent, who infilled on paying tint refpeet to hit 
fon which he had been accullomed to (hew to other 
clergymen : to this filial obedience was obliged to fubmit. 
A circumfhncc ia added, thai his mother had often de- 
clared (he fliould never lis able to fupport the joy of 
heating her fon preach ; and that on her attendance at 
the church for the firil time, (he was fa overcome as to 
be taken out in a ftate of temporary infenfibility." 

KERMES (fee Cocctrt /lieu, Eocycl.) has been 
proved by Profcffor Beckmann to have been ufed as a dye 
irom very repote antiquity. " All the ancient Greek 
and Latin writers, he fays, agree, that kcrmcs, called 
by the latter enceum, pcrhapa alfo toecut, and often gra- 
num, were found upon a low (hrubby tree, with prick- 
ly leaves, which produced acprns, and belonged to the 
genus of the oak ; and there is no reafon to doubt that 
they mean coccum Mat, and that low ever grren oak, 
with the prickly leaves of the holly (jyuj/i/iwm), which 
is called at prefent in botany qwrcui ilex. This affer- 
tion appears more intiilcd to credit, as tlic ancients af- 
fign for the native country of this tree places where it 
it is dill indigenous, and produces kerme*. 

M I am inclined (continues our author) to believe, 
that the art of employing kerme* to dye a Lcautiful red 
colour was difcovcrcd in the Eall at a very early pe- 
riod ; that it was foon fo much improved as to excel 
even he Tyrian purple ; and that it contributed to 
raule the proper purple to be at length abandoned. 
Fiom the coftly red dyes extolled fo much by the He- 
brew writers, and which, according to the opinion of 
learned commentators, were made from kcrrr.es, I fhall 
not venture to adduce any proofs, as I am not acquaint- 
ed with the Oriental language* to examine their ac- 
counts with accuracy ; but I have found a paflage in 
Vopifrus, which Teems to render my conjecture very 
probable. That author inform* us, that the king of 
Perfia fent to the Emperor Aurelian, befidea other ar- 
ticles of great value, fome woollen cloth, which was of 
a much cofllicr and brighter purple colour than any 
that had been ever feen in die Roman empire, and, in 
companion of which, all the other purple cloth worn 
by the Emperor and the ladies of the court appeared 
dull and faded. In my opinion, this cloth, which was 
of a beautiful purple red colour, was not dyed widi the 
liquor of the murex, but with kermci. 'I his idea was 
indeed not likely to occur to the Romans, who were 
acquainted only with the purple of the nurrcx, and who 
had lefs experience in the arts in genera! than in that 
of robbing an.', plundering, or who, at ?ny rate, r'/i that 
rcfpc6t were inferior to the Orientals. The Roman 
emperors ouud this fuppoled pu-ple to be fought for 
in India by the mill experienced dyers ; who, not be- 
ing able to finj it, ictumed with a vague report that 
the admired Perfian purple was pioiuced by the plant 
findix. I am well aw arc, that fome commentators 
have fuppr>fcd that the f;mdix was our madder. He- 
fychins, however, fays, very confidently, that the fan- 
ilix is not a plant, but a kind of fh-ubby tree, which 
. yields a dye like the CPCOU. The Roman dyers, per 
haps prejudiced in favour of the murex, made that only 
the object, of their fcarch ; irA their labour proving 
■fiuidtfs, they might have heard (omething of 




or the kermes-oak, which they did not fully undcrlrand. 
Our dyers, even at prefent, believe many filfc acci 
lefpe&ir.g the dye- Muffs which they ufc daily." 

The ute of kcrmc-, in r") ring feems to have- been 
tinued through every century. In the middle ages, as 
they arc called, we meet with kcrmcs uneler the name 
of vtrmitvlut or vtrnjculutn ; and on that account doth 
dyed with them was called vermieulata. Hence the 
French word vermeil, MUl hr derivative vermil.en, zs is 
well known, had their extraction ; the latter of which 
originally fignilied the red dye of kcrmet, but it is now 
>r any red paint, and alfo for fine pounded cinna- 
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KHAS, in Bengal, lands taken into the hand* of 
government, oppofed to the management of Zemindars 
or farmers. See Zlmikdar in this Supplement. 

K HALS A, in Bengal, fomctimes with the addition 
cf Sherttfah, the department of land and revenues ; the 
exchequer. 

KHERAJE, in Bengal, fignifics ftri£tly the tribute 
paid by a conquered country : it is alfo ufed for reve- 
nue in general. 

KHlDMUP, office, attendance, employment, fcr- 
vice. 

KH1DMUTGAR, a waiting man. 

KHISMUT, portion or diviiion. 

KHOMAR.orCoMAR, a Zemindar's demefne land. 

KING-Post, or Kma-Pirce, is a piece of timber fet 
upright in the middle, between two principal rafters, 
and having Units or braces going from it to the middle 
of each rafter. See Rook, Eaejd. ; and C.-.^intky, 
Suppl. 

KIPPIS (Andrew, D. D. F. R and A. S.), was 
born at Nottingham, March 28 (O. S.) 1725. His 
father, a rcfpectable tradefman of that town, was dc- 
fcended from the Rev. Benjamin King of Oakham, 
RulLwdfhire, ar» ejected miniiler; and his mother, Ann 
Ryther, was the grand daughter of the Rev. John Ry- 
ther, who was ejected from the church of Fernby, in 
the county of York. In the year 1730, he loll his 
father, and went to rcfide with his grandfather, An- 
drew Kippu of Seaford in Lincolnshire. He received 
his claffical education at the grammar fchool in that 
town ; but what contributed moft. to his future emi- 
nence, was the friendship of the Rev. Mr Merrival, 
who was equalled by fev/ of his contemporaries in vari- 
ous branches of learning, particularly in his acquaint* 



ance with the daffies, his knowledge of ancient and 
modern hillory, and his refined talle in the belles icttrcs. 
Dr Kippts frequently faid, that it was impoflible for 
him to cxprcls his obligations to this friend of his 
youth. In 1741 he removed to Northampton, and 
commenced his academical duties under Dr Doddridge. 
After a refidencc of five years at die academy, he was 
ituited by ftversl congregations to become their mini- 
fier. Though he wa> prefitJ to fettle at Dorchcflcr, 
and had been chofen their minifter, he gave the prefe- 
rence to an invitation from Bolton in Linculntnire, 
where he went to rx-(:de in September 1746. Here he 
continued four yesrs ; and in November 1750, accept- 
ed the.paftural charge of a congregation at Dorking in 
Surry. The congregation meeting in Piinccs-tticct 
Wellminfter, having been without a miniiler about two 
years, he was choterr, in June 1753, to fuccecd the 
-Rev. Dr Obad.ah Hughes. On the 2 lit of Scptcm- 
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ber following, he imrricd, at BoSon, Mifs Elizabeth of the philofopbcr, flatcf l.an, poet, fcholar, and di- 

anJ univerUlIy acknow- 



Bott, one of the daughters of Mr Uuc Bott, a mer- 
chant of that place ; and in the mcnth of October fix- 
cd hit relidcncc in Wcllmu-fler. In June 1767, he re- 
ceived the Regret of D. D. fiom the univerlity of K- 
dinburgh. o'i tlie uuloliciud recommendation of the 
lite learned Profeffor KoberUon. lie was elected a 



vine, are ilrougly e'ifph 
ledged. His 
li.nn Temple 



fu 



ilc, forbid on the models of Sir Wil- 
;nd the clafiical Addiion, is remarkable 



1* pii tpicuity, ekgiucc, an J purity | and gives a 
peculiar lul'.rc to the rich ilorcs of knowledge trcafurcd 
in the volume* now pullilLcd. This woik ha* given 



oilier, he was not left eminent lor Lis profound acquaint- 
ance with every tiaueh nf theology than fur the happy 
manner in which he aoulied it to the improvement of 
thofe who attended his miuiitry. His Urinous were re- 
nut kabic for pcrfpieu;ty, elegance, and energy , and 



member of the Society ol Antiquaries on the 19th of him a high rank *mo:ig the literati of his country, and 
March 177X •, and on the 17th of June 1779, he was will carry down hi* name with diltinguilftcd reputation 
choftn a fellow of the Royal Society. In both Societies to pofterity. He died on the 8th October 1 795. 
he had the honour of being in the council two years. KOL-Qvall, the Abyffiniaii iiutne of a tree, which 

l)r Kip pis was eminently diilitiguithcd fur the vir- fome botaiutls have fuppoled to be the Euphokbia 
tue» and aceomplifhmenta which form the chief orna- Ojficiuarum of Linnzus. Mr Bruce, who gives the 
menu of private life. With a fiuvity of manners and only defcriptioti of the Kol-quaJI that we have feen, is 
urbanity of behaviour peculiarly attractive, he united of a different opinion : for which he afligns two reafons; 
, that knowledge of men and books which rendered his the lirtl is, that the flower, which he fays is rofaceous, 
convetfatiou uncommonly eiitcrtainiinf and inlltuctive i» compofed of feverul petah, and is not cotnpaniform ; 
to the circle of his -u-quaintarce and friends. As a mi- and the ficond, that it produces no fort of gum, cither 

fpoutaneoufly or upon iucilion. We mu'l acknow- 
ledge, that we entertain fome doubts whether our au- 
thor was at due pains to afecruit) this fact ; and thefe 
doubts arc fuggellcd by his own hillory of the tree. 
Hi* defcription is not very pcrfpicuout, and therefore, 
his elocution was unaffected and very impreffive, parti- leit we Ihould mifrepiefent his meaning, wc (hall give 
cularly at the clofe of his Uifcourfts. But the fupcrior it in his own words :* 

powers and vigour of mind which he derived from na- " The firit thing that prefented itfelf was the fnit 
ture, and which he had cultivated with unremitting di- moot of this extraordinary tree. It wa« a fingle flalk, 
ligence and peculiar fuccefs, wr*e not to be confined to about lix inches mcafiited acrofs, in eight divifioru, re- 
the natrow limits of private life and the duties of the gularly and beautifully fcollopcd and rounded at the 
paftoral charge, however important ; they were delign- top, joining in the centre at three feet and a half high, 
ed for more extcnfive and important service* to his Upon the ouliidc of thefc fcollops were a fort of eyes 
country and to mankind. The interetls of literature, or fmall knots, out of every one of which came five 
fcience, and religion, have received trom the exertion of horns, four on the iidcraad one in the centre, fcarce 
hit talents as a writer the moll cflcntial advantiges. half an inch long, fr.igil, and of no refinance, but ex- 
ceedingly !hirp and pointed. Its next procefs is to put 
out a branch from the lirft or fecond fcollop near the top, 
others fucceed from all directions; and this flalk, which 
is foil and fucculent, of the contitlence of the alec, turns 
by degrees hard and ligneous, and after a few years, by 
multiply ing its branches, aifumes the fur m of a tree, the 



in the Gentle- 
periodical publication called the Li- 



man's Magazine, a 

btary, and the Monthly Review ; to each of which 1 
contributed many important articles, efpccially in the 
hittorical ar.d philological departments of the larl. He 
was the author of three impo-tsnt trarts, viz " A Vin- 

dication of the Protellant DifTeiilii.g Minitlers, kc." lower part of which u wood, the upper part, which is fuc 

•' Obfervations on the late Conte'is in the Royal So- culcnt, has no leaves ; thefe arc fupplicd by the fluted, 

cicty |" and "Connde rat ions on tht. Treaty with Ame- fcoUopcd, ferratcd, thorny udes of its branches. Uoon 

rica. Sec." I Sis improved edition of Dr Dodtiridye's the upper extremity of thefc branches grow its flowers, 

Lcefturcs is a work of great value ; and " '! he Hiilory which arc of 3 gnlden colour, rofaceous, and formed of 

of Knowledge, Learning, and Tallc, in Great Britain," five round or almotl oval petala ; this is succeeded by 

prefixed to the New Annusl Regiller, merits, and his a triangular fruit, firtl of a light green with a flight call 

received, the approbation of the public. He published of red, then turning to a deep crimfjn, with llreaks of 

at different time* ftvtral Angle fermons ; among which, white both at top and bottom. In the inbde it is di- 

that on the death of his friend the Rev. Mr Laugher, vided into three cells, w ith a iced in each of them ; the 

is intitlcd to very high praife. T!ie greater part of cells arc of a grccnilh white, the Iced round, and with 

thefc he republifhcd, with other practical difcouriiS, in no degree of h-midity or rroifturc about it ; yet the 

the year 179+ : but the work which, next to the flu- green' leaves contsin a quantity of bluilh watery milk 

dies immediately couneded with his office as a Chri- almoll incredible. 

flian miniitcr, engaged his principal attention, and by " Upon cutting two of the fincft branches of a tree 

which he has long been dilliuguilhctl, is, the improved in its full vigour, a quantity of this ifl'ued out, which I 

edition of the •* tiiograpbia Bntannici." In this great cannot compute to be left than four Enghlh gallons ; 

national publication, the corriprehcnlivencf. and power* and this was fo exceedingly cautlic, that though I waih- 

of his mind, the corrcctnefs of his judgment, the valt cd the fabrc that cut it immediate. y, the itain has not 

extent of his information, his indefatigable rcfearches yet left it. 

and unremitting alfiduity, his peculiar talent of appre " When the tree grows old, the branches wither, 

ciating the merits, and analyzing the labours of ttie and, in place of milk, the inliJc appears to be full of 

molt eminent writers, aiH his unfhaken integrity, unbi po.\der, which is to pungent, lliat the fmall du:l wnich 

aflcd fidelity, anil impaitial decitiou ou the characters I drew upou finking a withered bracdi, fee • e ' to- 
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threaten to make me fneexe to death, and the touching principal ohjeA of general curiofity «u hit perfon. K<~-.<| 

of the milk with my finger* excoriated them at if fcald- .Phty fcemed at if they would never be fatitticd with 

ed with boiling water { yet I everywhere obferscd the looking at hit dreft. They pulled off hit hat, that they 

wood pecker piercing the rotten branchet wkh it* beak, mi^ht the better examine hit hair and hit beard, which 

and eating the infedt, without any imprcflion upon itt were long. They even half unbuttoned hit clothct ; 



eating the infects, 
olfaciory nenret." 

If what it milk in a young tree be a dry powder in 
one that it old, it ft not probable that the milk might 
by evaporation be reduced to tin 



long. They 

and furprrfed to fee hit (kin white, each felt it, at if 
delimits to afcertain that what they faw wat real. 

This comedy continued till the evening ; and at 
length, when the moment of (epilation arrived, M. Vail- 
and that the kol qnall may be at moll but a variety of ltnt caulcd to be hinted to the whole company, that if, 



ifmcncc of jnim. 



two hourt after fun rife next morning, they fhould not 
be agreed refpe&ing the choice of a chief, he would 
immediately leave them. He added, however, that H, 
on the other hand, they came and prefentrd to him a 
chief, elected by general confent, he would then load 
them all with prefects, and bellow on him a dittinciion 
which would rtifc him above all hit cquiU, and render 
the horde one of the moft celebrated in the whole coun- 
try. ** But what was my furprile (faythe) when I 



the euphorbia effteinarnm * From our aathor't obfcr- 
vation, the kol quail appeared to thrive belt rm poor, 
fandy, ftony earth, at no great diftance from the lea. 
The Abyfliiiian* employ the milky juice in tanning to 
take off the hair from the (kins, and they make no o- 
thcr ufe whatever of the tice. 

KOONA, a fprcics of Echitts (for which fee F.n- 
cytl.) t very -common in the woodt of Noith Africa. 
It it a (hrub, of which the leave*, when boiled with a 

fmal! quantity of water, jield a thick black juice, into learned the fame evening, that on my head the 
which the negroet dip a cotton thread. Thit thread of the crown wat depofed !" He 
they fatten round the iron of their enow*, in fuch a afluring them, that "if they would promife to be 00c- 
manncT that it it almoft impoffible to extract the arrow dient, he would give - them the only chief worthy of 
when it hat funk beyond the batbs, without leaving the ruling them, and of making them happy, 
iron and the poifoncd thread in the wound. The poi. By hit interpreters he had learned, that the choice 
fon of the koona it faid to be very deadly.— Pari 't of the majoi ity leaned toward* one Haripa, a man 
Travels. about 40 year* of age ; tall, well made, exceedirgly 
KOR AQUAS, a tribe of Hottentots inhabiting a ftrong, and confequenily formed by nature for ruling 
diftria of South Africa, which M. Vaillant placet on the the feeble multitude. He therefore named Haripa chief; 
confine* of tJie Nimiqtiacountry (SeeNiMi^ras, Sujfi). and the people appearing to approve of hi* choice, he 
When our author vifittd them, the whole tribe was affcm- commanded iilence, and caufcng the new monarch to ap. 
bled for the election of a chief: and not agreeing among proach. placed on his head, with greet Solemnity, a Dutch 
themftlves, fome brood had been (bed, and much more grenadier cap, of which the copperplate on the front wat 
would have been fhed, had they net unanireoufly made ornamented with the arm* of Holland. Thi* fymbel, 
choice of him. When he firft joined them, the whole we. a lion rampant, baring in one of hit f ore- paws fe- 
hordepaid attention to nothing but their quarrel. To fee ven arrow*, and in the other a naked fabre, could nr>t 
thin waimlh, one might have fuppofed that their elec- fail to pleafe the favages, a* it exhibited a representa- 
tion wa* a matter of importance to the whole world, tkin rf the weapon* peculiar to them, and of the moft 
and that the fate of mankind wa* about to depend on formidable animal of their country. Tbey tethfied 
their chief. All fpoke at the fame time ; each endea- their admiration in the moft exprciSve manner; and 
vowed to drown his neighbour'* voice by his own ; their imagined that, fupetior to king*, the white man durinr 
eye* fparkled with fury ; and amidft this cot fufion, the night had by magic made thi* crown, merely to 
while they threatened cech other in turns, the noife adorn their chief, and to afford them pleafurc. Vail- 
they made became truly dreadfid. lant then affixed to the (kin, which formed Haripa'* 
Unarmed, and without any precaution, though fur- dreft, fcveral row* of glafs bead* ; gave him a girdle 
rounded by thit enraged multitude, our author walked made of a firing of very hupe one* ; ornamented hi* 
calmly along in the midft of them ; and when he reach- arm* with tin bracelets, and fufpended from hi* neck a 
ed the kraal, he ordered hi* tent to be immediately fmall padlock, (haped like a butterfly, the key of which 
formed, as if he had been furrounded by friends and re- had been loft. Such padlocks, made in the form of 

animal* of every kind, are very common at the Cape. 



ration*. 1 l is appearance, raifed fuddenly, and a* if by 
magic, before the ives of the horde, with hi* fufeit, 
horiet, and ttut, ohje&s which were all new to them, 
rilled them with admiration. Men, women, and chil- 
dren, motionleft, and with their mouth* wide open, alt 
itood looking at them with profound frlencc. Anger, 
hatred, and every violent pafSnr:, fecmed by their conn. 



They come from China ; and are brought to Africa by 
the captaint of the Company'* Ihipt which trade in the 
Indian fta». 

During the ceremony of inftallation, the whole horde, 
dumb and motionleft through admiration, fcemed loft 
in ccflacy. Haripa himlclt, though highly gralitteii. 



to be extingurfhed, and to have given place to did not dare to make the Icaft movement, and oblcrved 

mote tranquil emotion*, to ignorant furprife, and llu- a gravity altogether riiible. When the inaigutation 

pid aftonifliment. Infancy it naturally curious ; it ia was finished, and he was completely dreffed, our author 

ftruck with every thing it fees ; and the favage, in thit prefented him with a mirror, that he might enjoy the 

rtfptA, it only a grown-up child. At thtfe favages fatitfadioti of furveying hi* own figure. He then (hew- 

fcemed to with that he would permit them to examine ed him to the people, who cxpreBcd their joy by ihouu 

clofely whatever excited their admiration, he rea- and applaufcb without end. 

Ye hooeft heart* (fay* M. Vaiiknt), who perufe 



dily condefeended to giatify their delire. They ap- 
proached, fnrvtyed, and handled every thing. But the thit 
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jTnii it*- among ■ whole tribe, and to pretest them from deftroy- tant* of the fame horde ftrangcrt to each other, tod 
*- v ' ' jog each other !" From thi* raomeat concord wa* ie- gives them a motley appearance, at if they were dreflcd 
eftablifhed ; univerfal joy prevailed throagh the horde ; for a mafquerade. 

and they inltantly began their dancing*, which continu- KRISHNA or Caitwt, i* an caftern- tiverof con- 
ed for three day* and three nightt without intermiffion. fiderable magnitude, which ia very little known in £u- 

sunt of it, and itt 
through which it 
View of Hinduftan : 

of their daughters for a cow, think they have made an " From Gangapatara, on the northern mouth of the 
'excellent bargain. Pennar, the hod mat dne north aa far aa Moctapilli, 

Our author, wiftung to purchase fome oxen for hit when it forma a (Irony carve toward the eaft; the point 
waggon*, bought them at the price of a nail the ox ; of which i* one fide of the great river Crifna, in about 
and ihofe who bad tie good fortune to make fuch an lat. I f 43'. It* Deka, which wind* round a* far a* 



They killed for thii fcftival feveral fat fheep, and even rope. We have the following 
two oaten ; an extraordinary and truly aftonifhirtg mag- tributary water*, and the count 
nificence among a people who, when they barter one flows, in Mr Pennant'* View of 



exchange were highly fati»ficd with their bargain. Nail* Mtfulipatam, i* not can fiderable. Thi* river annually 
add fmall bitt of iron wete indeed 



indeed of real value to them, overflow* a vaft tra& of country, like the Indu* on the 

to point the arrowi and affagry> with which they (Hot weftern fide of thia empire, and like all the other great 

the antelope* that abound in their country, and cor Hi- riven on thi* ex ten five coa*. The Crifna rifet from 

tute much of their food. Like other favagct, the K»- the h*->t of the weftern Ghaut? , and not more than 4.C 

raquas were ready to pilfer, xnd appmpriate to their mile* from Scverndmg, on the weftern caa.t. There i* 

ufe whatever they found plrafing, or fuited to another branch to the eaft, that rife* it. II more wither. 



their pnrpofea. They attempted to carry away fome ly. On that fide it Sattara, a ftrong fortreft, the cap! 
author't effccH even ' before hit ftce ; and to tan of the Mahratta ftate is the time of the rajaht or 
their rapacity, he wat obliged either to watch Sivaji's race. It was taken by him in 1673, and found 



, or to depofit them in foroe place of fafety. ' to be tke depoliiory of immenfe treafnrc f at that time 

The Koraquat are much taller than the Hottentot* it belonged to the king of Vijapur : it was afterward* 
of the colonic*, though they appeared evidently to be ofed by the Mahratta* aa the lodgment of their richet, 
defcended from the fame race, having the fame language and alio aa a retreat for the more defencelefa inhabitants 
and cuftoma with their neighbour* the Nimiqc*s (fee of Puna, and other open townt, in 1 ' 



that article ), who are certainly of Hottentot extraction, float. 

A* the exceffive drynefa of the country renders " The river continue* defcending to the eaft. In 



w 1 very rare, the Koraeroaa would be unable to in- latitude 1 7" it Meriteh, a flrong fortreft, with a Jag. 

habit it, bad they not found the mean* of remedying hirdar territory, conquered from it* owner by Hyder. 

thi* fcarcity of water. For thit purpofe they dig in In lat. 16*45', * fmall river difchargca itfelf into the 

the earth a kind of cifterna or rather well*, to which Crifna from the north. It would not be worth men- 

they defcend gradually by ftep* ; and thefe people are tioning, but that Panaela, a fortreft of vaft llrength, 

the only African nation among whom our author ever wat made by Sumbaji, the profligate fon of iivaji, hit 

found the fame mark of induftry. refidence juft before hit furprifal in 1689, betrayed by 

A* their well* aKray* contain little water, and as Cabli* Khan, the vile inftrument of hi* plc.ifurea, cor. 

none it to be loft, they take care to fecure it even from ruptcd by Aurcngzcbe. Hi* cxtravagai.t love of wo. 

the birda. by clohng up the mouth of the hole with men brought on him ruin. Informed by Cabli* tha 



floor* and the branches of tree* ; fo that, unlcfi one Hindu of rank and great beauty wa* on the road to be 

know* the foot, it it impoflible to find it. They go delivered by her patent* to her hufttind, according to 

down into it every day, to fetch up at much water the cuftom of the Hindut, he inflaatly put hirafcii at 

at nay be neccflary for the confumption of their people the head of a fmall body of horfe to carry off the prize, 

and cattle They draw it in a kind of veffclt made of and ordered Cablit to follow at a diflance for his pro- 

hollowed wood, and poor it into the fkin* of buffaloes lection, in cafe of accident* in that hoftile time. The 



or giraffe*, placed in a concave form on the ground to traitor had given notice to Aurengtcbe of this expedi- 

hold it ; but they diftribute it with the utmoft parfi- tion, who, fending a body of cavalry, furprifed Sumbujt 

tnooy, and never draw more than they abfolutely have juft aa he had difperfed the nuptial procef&on. 

occasion for. " Into the north fide of the Crifna, in lat. 16° so', 

Notwithtlacding thi* ftri£x economy, the well* often falls the great river Bima, after a courfcof 353 mile*, it 

become dry ; and in tbat cafe the horde it obliged to rife* at the head of the weftern Ghauta, parallel to Ctiaul 

remove to fome other place. Among all the weftern in the Cancan, and not above 50 rnilct from the i'ea. It 

tribe*, theixfore, there are none who lead fo wandering defcend* rapidly towards the fouth-eaft. In lat. 1 7" 4c/ 

a life aa the Koraquaa : the confequence of which it, it receive* a fmall river from the weft, on the fouthern 

that, at they often change their abode, and acquire new banks of which ftandt Vijapur, the capital of the fa. 



neighbour*, they mult, in fome mexfure, adopt the cuf- mou* kingdom of the fame name, now poffeflcd by the 

torn* of the nation* near which they fix their refidence. Mahratta*, but once governed by it* own morurcru, till 

Some tribes of them gteafe thetnfelve* like the Hottcn- conquered by Aurengzebe in 1686. It was of gieat 

tot* ; while other* tattoo their face, breaft, and arm*, extent, and reached to the weftern fea, where it potTcf- 



after the manner of the Caffres. It it, however, to be fed the poit* of Dabul, Vmgorla, and Carapatan. 
remarked, that the fame colour i» not employed by all " The capital Vijapur i* fome league* in circuit 
1 ; each hat hi* own, according a* caprice ed in a fine but naked country, well watered- It 



in hi* choice, and it generally varies a Angular appearance from an adjacent eminence, filled 
day ; which leaders, as one may fay, the inhabi- with o umbers of fmall domes, and one of a nujeftic 
S'vtru Vol. II. Part I. H fize. 
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fize. It was nr.--.- a city of great fplendour, and filled fures tit 
with palace*, mofquea, maufokums, and public and pri- 
vate buildings of great magniticence ; many of them are 
fallen to ruin, and give melancholy proofs of iu former 
fplendour. I (hall not attempt to detail them. The pa- 
laces of the kings, and accommodations for their atten- 
dants, were within a valt fort, furrounded with a ditch 
too yards wide ; the depth appeared to be great, bat 
is now filled with nibbifh : within the fort is the cita- 
del. Tavetnier fays, that the great ditch was filled 
with crocodile*, by way of earrilon, to prevent ail ac- 
cefs by water. Lieutenant Moor has his doubts about 
this, imagining that there never was any water in this 
fofs. That fuch garrifons have exifted 1 doubt not 
I have *e*d in Purchas, that in Pegu the forte* of for- 
tified places were flocked with thofe tremendous ani- 
mals, not only to keep out enemies, but to prevent dc- 



K U M 

that it is very frequent in all the countries 
where there is gold. " It is (fays he) what nst,uraiifts 
call a Cortdlniatdran, probably from the colour of its 
flowers or of its fruit, both equal in colour to coral. Its 
fruit is a red bean, with a black fpot in the middle of 
it, which is inclofed in a round cspfula or covering, of 




very tough and hard. This bean ieenis 
to have been in the earlielt ages 



gold among the Shanga 
found, all over Africa ; i 
have found that, from tin 



fertion This practice 
quity in fomc parts of 



has certainly been of great anti- 
India : Pliny mentions it as ufed 
id a fair city of the Horatse, a people I cannot trace. 

" The Crifna, above and below its conflux with the 
Birna, is fordable s and a few miles below its channel w 
600 yards wide, made horrid with the number and 
rudenefs of the varioufly formed rocks, which are never 
covered but in the rainy fcafon. 

" The Tungbuddra is another vaft branch of the 
Crifna. It falls into it in lat. 160 9f t a«d originates 
extremely fouth, from a doubtful fountain. Towards 
its lower part it divides into three or four fmall 
branches, which rife remmr from each other ; the mod 
fouthern is the Curga Nair's country ; the morl north- 
ern from the head of the Ghauts oppofite to Onor, and 
Scarcely 20 miles from the fea. What rouft give this 
river great celebrity, is its having had on its banks, in 
lat. 15 0 12', the fplendid city of Vijanag.ir. Ferifhta 
fays, that it was founded in 1 3.(4 by Bctaldco king of as to run along 
the Carnatic, which in thofe days included the whole fiance of half 
pcnintula. it was vilitcd by C-jcfar Frederick a Vene- 
traveller, in 1505, -and found defcrted an J ruinous, 
1 lacked by four confederated Mahomrdnn 
I two years before, on which its monarch had re- 
tired to Fcnuconda. Frederick fays that its 
rence was 24 miles, 
its picfert Hate from 
in 1-9J. 

«' The ruins of Vijanagar arc in the little Sircar of 
Anrgundi, which does not extend above 20 miles a. 
round this vail city. It is very lingular, that that little 
.Sircar is now polTtlTcd by a lineal defcendant of Rama 



iifed for a weight of 
la, and, where that metal is 
nd by repeated experiments, I 
time of its being gathered, it 
varies very little in weight, and may perhaps have been 
the very belt choice that therefore could have been made 
between the collector! and buyers of gold. 

" I have faid this tree is called kuara, which fignifiea 
the fun. The bean is called curat, from which is de- 
rived the manner of efteeming gold as fo many carats 



fine. From the gold country in n fries it parted to In- 
dia, and there came to be the weight of precious Hones, 
cfpccially diamonds ; fo that to this day in India we 
hear it commonly fpoken of gold or diamonds, that 
1 1 1'. v are of fo many carats fine or weight. I have ft en 
thefe bean* likcwife from the Wed Indian 
They are jitfl the fame fixe, but, as far as I 
not yet applied to any ufc there." 

This it a very different account of the origin of the 
term Carat from what we have given in the Eacre/o- 
padia ; but the reader will judge for himfelf between 
the two. 

K I'M I, the name of an ifland between Japan and 
China, of which Peroufe writes in the following terms: 
On the 5th of May, at one o'clock in the morning, 
we made an ifland, which bore north north rati of us } 
we parted the reft of the night, ftanding off and on, un- 
dcr an eafy fail, and at day break I fliaped my conrfe fo 
the weft coaft of this ifland, at the di- 
a league. We founded feveral timet 
without finding bottom. We were foan fatiafird that 
this iftand was inhabited, for we faw fires iis-fevcra*" 
places, and herds of oxen grazing on the fta-AWe. 
When wc had doubled its weft point, which is t 
beautif ul and beft inhabited Gde, feveral < 



Rajah, the laft great monarch of Vijanagar, and its at 
tendant nations Canarine and Malabar, united 700 years' 
before under the rule of Critna Deva. Tippu wifhed 



put off 

Mr Kernel has given us a view of fiom the Ih. re in order to obicrve us. They feemed to 
Emits, who vititei it be extremely in fear of us ; their curiofity caufed them 
to advance within mufket fhot, and their diftruft made 
them immediately flee away with fpecd. Our fhouts, 
getturcs, figns of pesce, and the light of fome fluffs, at 
length determined two of the canoes to come alongfide 
of us. 1 made each of them a prefent of a piece of 
nankeen and fome medals. It was evident that theft 
iflsnders had not left the coaft with any intention of 
trafficking with us, for they had nothing to offer in ex- 
change for onr prefent* ; they only .fattened to a rope 
a bucket of frclh water, making ligns to us, that they 
ftill thought, thcmfclvet in our debt, but that they were 
going afhorc to fetch provifson, which they cxprefTtd 
by putting their band into their mouth. Before coming 
alongfide the frigate, they placed their handa noon 
their bread , and taifed their arms towards the iky : 
thefe-gefcures were repeated by us, and then they re- 
Solved to come 00 board ; but it was with a want of 
KUARA, is a beautiful tree, which grows in the confidence, which was ftrongly exprcflcd in their coun- 
fouth and fouth-weft parts of Ahyffinia. With the tenance during the whole time. They nevetthelefs in* 
ebony it is almoft the ordy wood of the province of vited us to approach the land, giving us to understand, 
Kuara, of which it bears the name ; but Mr Bruce d. that we fhoul 



Tippu 

to referve this little trad to himfelf, for the Satisfaction 
of generoufly rcftoring to the defcendant the fmall re- 
lique of the great empire of his anceflors. He is de- 
nied the title of Rajah, inftead of which he has the di- 
minutive Ra j bcflowcd on hiro. This is Suitable to bis 
which do not exceed two lacs of rupees, or 
with the empty regality of a n 



a>,oco/er an, 
at Anagondi." In the 



of its 



theCrif- 
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Knmi, arc neither J»p»r*fe nor Chinrfe, but, fiUMte between BwythffdLl. 
>>""'**■ thefe two empires, they feem to partake of both people. 
' Their covering wM a fhirt and a pair of cotton drawer*. 
Their hair, tucked up on the crown of the head, wa* 
rolled round a needle, which fcemed to u» to he gold : 
each of them had a dagger, the handle of which was 
gold alfo. Their canoet were made out of hollowed 
trers, and they managed them very indifferently. I 
could have wifhed to land upon thii ifland, but as we 
had brought the fhip to, in order to wait for thefe ca- 
noet, and at the current fet to the northward with ex- 
treme rapidity, we bad drifted a great way to leeward, 
and our efforts to reach it would perhaps have been in 
▼ain : befide*, we had not a moment to lofe, and it was 
of the higheft importance to ut to get out of the Japan 
(cm before the month of June ; a period of ftorms and 
hurricane*, which tender thefe fca» the mod dangerous 
in the whole world. 

" It it clear, that vtflclt which might be in want 
would readily provide thcmfelvct with provilion, wood, 
and water, in thi* ifland, and perhaps even carry on a 
little trat*e ; but at it ia not more than three or four 
league* in circumference, there it no great probability 
that it* population exceed* four or five hundred pcrfont; 
and a few gold needle* are not of themfelve* a proof of 
wealth." Our author, by observation, found the lati- 



K U R 

In addition to that article, the follow- 
ing particulart are worthy of notice : Of the 7 1 ifland* 
belonging to Kuffla, which are ditringuifhed fiom each 
other, not by name*, but by numbci*, four only are 
inhabited, viz. thofc which are called the ftrft, the fe- 
cond, the thirteenth, and the fourteenth. The laft two 
may indeed be counted only at one, becaufe the inhabi- 
tants all paft the winter upon N" 14, and return to 
N° 1 3 to pat* the fummer montht. The other! ate en- 
titely uninhabited, the inlander* only landing there oc- 
casionally from their canoea for the fake of hunting 
foxet and otters. Several of thefe laft mentioned ifland* 
arc no better than large rocks, and there is not a tree 
on any one of them. The current* are very violent be- 
tween, the rflandt, particularly at the entrance of the 
channels, feveral of which arc blocked up by rock* on 
a level with the fea. The population of the four inha- 



Kn riles. 



tude of Kumi to be 34° 33 north ; h* longitude 1 20 0 
56' caft from Paris. 

KURILES, arc a clufter of ifland*, of which fome 

the word Kum, in the 



bitrd iflands amount* at molt to 14OO foult. .The in- 
habitants are very hairy, wear long beards, a- d live en- 
tirely upon fealt, fifh, and the produce of the chace. 
When vilited by M Peroufe, they had jult been exemp- 
ted for ten years from the tribute ufually paid to Ruf- 
fia, becaufe the number of otters on their iflands is very 
much diminished. Thefe poor people are good, hofpi- 
table, and docile, and have all embraced the Chriftian 
religion. Tbc more fouthern and independant iflander* 
fometime* paft in canoe* the channel* that irpar.it t them 
from tbc Ruffian Kurilet, in order to give fume of the 
commodities of Japan in exchange for peltrict. 



L. 



laWafcrw, T ABDARSEBA, a tribe of favage Arab* who in- 
Ubo,,. J_, nlbjt the drfart of Sab>rl in Africi. T ney are 

• m t{ "J' _ the mo ft powerful of all thofe tribe* except the Ouade- 
lims ; and they rcfemble thefe fo much in every thing, 
that we (hall give an account of the manner* of both 
under the title Ouadelins, and of their country under 
that of Sahara. 

LABORATORY, it an apparatu* fo necefiary to 
the chemift, that every contrivance to render it more 
convenient, or to leffen the expencc of it, mil ft contri- 
bute greatly to the advancement of fcience. The abi- 
litie* of Morvtav alias Gujlon, and the fuccefs with 
which he has profceutcd the ftudy of chemittry, are 
well known ; and therefore hi* different methods of 
ftving time and expencc ' in making chemical experi- 
ments muft be worthy of the notice of yourger chemiftt. 

In the feeond volume of the Memoirs of the Ancient 
Academy of Dijon, we have a drfcription by him of a 
box containing a kind of portable labotatory, compol'cd 
of a lamp with three wicks, difpofed in the figure of an 
equilateral triangle, to form an internal current of ait, 
with fupport* for the different veifeli of digeftinn, diftil- 
lation, evaporation, &c. He made a Motion of fihrer 
with common aqua fottis and the metal in an alloyed 
flate, which anfwered veiy well a* a le-agcnt, without 
having occafion for any other utenGIt but this box and 
apothecaty's phial*, which are every where to be 



Thf* apparatus, however, was confined in it* applica- 
tion, and he fo'on thought of improving it. He coo- 
ftrueJcd a lamp, on the principles of Argand, with three 
concentric circular wick- , each having an interior and 
exterior current of air. The effect furpaffed bis expec- 
tations with regard to the intenfity of the heat ; but it 
was difficult to prevent the deftrudion of the hard folder 
round the wicks ; and the glafs retorts were frequently 
melted at the bottom, and disfigured. It wa* attended 
with other inconveniences, and the quantity of oil con- 
fumed was great. 

A (hort time afterwards, it occurred him to fubfti- 
tute, inftcad of the glaf* chimney of Argand'* lamp, a 
cylinder of copper with an indented part or ledge a few 
millimetre* (fee Revolution, Encycl. n° i8j.) above 
the flame, to perform the office of the indented chimney 
of glafs, and by that mean* to render it practicable to 
raife the wick to a certain height without fmoaking. 
This cylinder has three branches like a chafling-dilh. 
By this apparatus two or three decilitres of water 
(tbout half an Englifh wine pint) may be brought to 
boil in a copper or glafs vclfd in about ftx or fevtn mi- 
nutes. It has ferved for a number of operation! ; but 
it was not till after he had obferved the degree of heat 
obtained from the lamp in its ordinary (late, and parti- 
cularly fince he had fubflitutcd inftead of the metallic 
tube a chimney of glaf* cut off at the length of three 
H 2 centimetres 
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centimetres (rather more than one Engltlh inch) above 
the contrtdion, that he perceived all the advanugca it 
«m capable of affording ; and that by means of a move- 
able fupport for the reception of the different veffek, 
which may be fixed at pleafure by a thumb fcrew, this 
lamp furnace, at the fame time that it gives light, and 
consequently without any additional expence, may with 
facility be ufed for almoik every one of the operation* 
of cheraiftry ; fuch as digeftirms, folutions, cryftallixa- 
tion*. concentration! ; the rcciilicam n of acid*; diftilla- 
tiona on the fand-bath, or by the naked fire } incinera- 
tions of the mofl refraaory refiducs t analyfcs with the 
prxumatic appanttH, or of mincrek by the (aline fufion, 
tec. " I have not (lay* he) hitherto met with any excep- 
tion but for complete vitrification* and cupellarion* ; for 
even the dill illation* to dryneft may be performed with 
fome precautionii, fuch as that of transferring the matter 
into a fmall retott blown by the enamclkr's lamp, and 
placing its bottom on a Iktle fand-bath in a thin metal- 
lic difh." The fupport here mentioned is limply a cop- 
per rirg eight centimetres (3,1$ inch.) iu diameter, 
wbkh is railed or lowered by Aiding on a ft cm of the 
fame metal. Nothing more was required bat to adapt 



Hate a* whea h It ufed for Illumination ; aad by raifiag Ukw 

and lowering cither the ring whkh fupport* the vcflel, 
or the body of toe lamp if the veffek be 
communication with other*, he graduate* the heat at 
pleafure. Vinegar diUil* without interruption at J-f 
inche* Englilh from the upper termination of the chim- 
ney, that is to lay, f\ inches Englilb from the ftamc. 
Water i* made to boil in eight mi antes, at the lame 
height, in a glafs veffel coatiiMiiiig ooe wine pint Englilh, 
and it uniformly mainUtnrd at the dittance of 84 incbea 
from the ■fla m e. 

" I ana ft not in this place (fay* oor author) omit to 
mention a (light obfcrvatioii ulich thk proccis has af- 
forded, becaufe it may kad to ufeful applications, and 
tends to point out one great advantage of thk inethod 
of operating ; namely, that an infinity of circum fiance* 
may be peiceived, whkh might not even be fufpeckd 
when the whole procefs is canted q*j within a tur 
1 have remarked, as did likewik fevers! of my colic* 
who were then prefent. that a column of bubble* ., 
fiantty rofe from a fixed point of the ret 01 1 on one ude 
of the bottom. We were of opinion, that (ontc parti- 
cle of matter was in that pi. or incorpoiated with the 



it to the f'juarr iron Arm which pallet through the re- gkfs, which had a different capacity for heat from that 
fervoir of the kmp. The connection is made by a piece of the reft of the glals. In order to verify this conjec- 
of wood, in order that left of the heat might be difper- turr, I endeavoured the following day to diftil the tame 
fed. As the kmp itfeif k capable of being moved on quantity of the lame water in the fame raort, after ka- 
ils ftem, it is eafy to bring it nearer or remove it at ving introduced a button of cupelled filvcr, weighing 
pleafure from the vcffela, which remain fixed ; a circum- nine decigramme* (20f grains;. Ai the commcDee- 
ftance which, independent of the elevation or depreffion ment of the operation theic was a fniall t*'cam of bub- 
of the wick, affords the means of heating the tetorts by bits from the lame point a* before ; but a ftott time af- 
terwards, and du'ing the whole remaining time of ope- 
rating, the largttt and moft inceffaot 11 ream of bubble* 



degrees, of moderating or fupprefling the fire itiftantly, 
or of maintaining it for feveial boor* at a enntbtrtt or 
determinate intenGty, from the almoft infml'ible cvapo- 



rofe fiom the circumference of the button, which wa* 



ittion of cryftallizablc folutions to the ebullition of often difpkeed by the motion ; and in proportion to the 

acids ; properties never peffeffed by the athanor, of time the product of the difiillation was fenfibly greater, 

which chrmifts have boafted fo much. The advantage Whence we may conclude, that metallic wire* or rod*, 

of thefe v» ill be properly valued by thofe operator* who dilliibutcd through a mail of water required to be kept 

know that the mod experienced and the moll attentive in a Hate of ebullition, and placed a little below iu fur- 

chemifls meet with frequent accident*, by which both face, wrtold produce, without any greater expence of 

their veffel* and the product* of their operations ate fuel, nearly the lame effect at thofc cylinder* filled with 



loft for want of power in the management of the fire." 

For the analyfis of ttor.es, fuch as the ciyruk of tin, 
the (hortened chimney of glafs k to be ufed; and the 
fwocef* i« to be begun by placing the mixture in a cap- 
folc of platina or diver j4 iicSc* in diameter. Thk 
capfule k to be placed on the fupport, and the heat re- 
gulated in fuch a manner, that ebullition (hall take place 
without throwing any portion of the matter out of the 
vrff-: As footi as its contents are perfectly dry, they 

are 1 1 be transferred into a very thin crucible of platina, litioo ; but we agicc with what teems to be Mi Nkhol- 
of which the weight is about 25 J i grains Engliib, and 
its diameter one inch sr.U trocc fouith*. Thk crucible 
lefts on a linall fupport of iron-wire, which ferves to 
contract the ring ; and the wick being at its grcatcft 
elevation, with the ring luwcred to the di fiance of i>j 
inches from the upper run of the chimney, Guyton pro- 
duced, in lei's than twenty minutes, the falioc fufion 
to fuch a degree, that from the commencement of the 



ignited matter whkh are made :« paU through the 
buikra." ' 

We have related thk fact in Guyton** own word*, 
or at lcait in a faithful t ran flat ion < f them ; and we are 
far from calling it in qurllion, for it k a tact which ha* 
been often obicrved ; but we think his iofcrcucc irom 
it too baftily drawn. It is not conceivable that heat 
can be more rapidly conveyed through a mat's of liquid 
hy the conducting power of metal, than by a free circo- 



fon's opinion •, that the thin llratum of water beneath • y„„^ 
the button become* moie luddcnly and viokntly cialUcAufutt 
than clfcwhere, and therefore tites *cgularly to the iur-'7v*. 
face. I he whok of this phenomenon 
find explained in our article Stkam (Eh.j.L), 
But thw it a digreffion. 



reader will 00 "' 1 

a tit. 

n 10. 



We return therefore to Guyton's laboratory, of 
which the reader will form a diftinct notion from plate 
operation the deompoGtion proceeded as far at to 0.70 XXXIII. where 6g. 1. represent* the whole apparatus 
of the miiirral. Thr fame apparatus, that i* to fay, ready mounted for difiillation, with the tube of fafcty 



with the lbortened chimney, ferves for oxidation*, in- and a pneumatic receiver. A is the body or refervoir 

cinerations, torrcfactiont, and diftillations to drynefs. of the ulual lamp of Argand, with its thade and glafs 

In fuch operations as require a Irk heat, he leaves chimney. The lamp may be raifed or lowered at plea- 

the lamp with iu large chimney abfolutely in the fame fore by meant of the thumb (crew B, and the wick rife* 
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sod fall* by the motion of the fmall toothed wheel pla- 
eed over the wafle cup. Thi» conftruftion it rood court. 
nicot, becaufe it afford* the facility of altering the pofi- 
tion of the flame with regard to the vcflels, which remain 
6xed ; and the t rouble C>me mina^ement of bended wires 
above the feme for the fuppott of the veffels is avoided, 
at the fame time that the flame itu-rfcan be brought nearer 



] LAC 

" Some piece, of very freih-Iooking lac (lay* Mr 
Roxburgh) adhering to fmall branches of mitnofa ci- v 
nerea, were brought me from the mountains on the ooth 
of November 1789. I kept them carefully, and to- 
day, the 4th of December, fourteen days from the time 
they came from the bills, myriada of exceedingly minute 
animals were obferved deeping about the lac and 



to the matter on which it is intended to aft. D, a support branches it adhered to, and more (fill ifluing from fmall 
confirming of a round ftem of brafs, formed of two pieces hole* over the furface of the cell* : other small and per- 
which {crew together at about two thirds, of its height. Curat ed excirfccnces weie obferved with a glass amostgft 
Upon this the circular ring E, the arm F, and the nut 
G Okie, and arefixablc each by its refpeftive thntnb-fctew. 
The arm alfo carries a moveable piece H, which f erven 
to fufpend the vrflek in a convenient fituatioii, or to Cr- 
cure their potttion. The whole fupport is attached to 
the fquare iron ftem of the lamp by a piece of hard 
w<tx! I, which m:iy be fixed at any rcquiicel frtuation 
by its fcrcw. K reprrftnts a ftand for the receivers. 
Its moveable tablet L if fixed at any required elevation 
by the wooden fcrew M. The piece which terms the 
foot of this ftand is fxed on the board N ; but its rela- 
tive petition with regard to the lamp may be changed 

by Aiding trie foot of the latter between the pieces OO. each ending in two hairs as long as the autenna;: rump, 

"ic trough. It ii rat 



the perfoiKiions, from which the minute infe<£U rf- 
fiied, regularly two to each hole, and crowned with 
terae \tty fiive white hairs. When the hairs were tubbed 
off, two white fpot* appeared. The animals, when fieflle, 
ran about pretty brilkly, but in geucia.1 they were fo 
numerous as to be crowded over one another. The 
body is ubte-g, tapering moil towards the tail, below 
plain, above ccovex, with a double, or flat margin : la- 
terally on the back part of the thorax are two (mall tu- 
bercles, which may be the cyea : the body behind the 
thorax is coded with twelve rings : legs fix; feelers 
(antenna-) lia'f the length of the body, jointed, hairy, 



I', another ftand for the 

fed or lowered, and fixed to its placer by a llrong 
wooden fciew, R is a tube of fafety, or revctfed 
fyphon, which ferve*, in a great meefure, to prevent 
the bad effefts of having the veffels either pet fedly clo- 
sed, or perfectly open. Suppofe the upper bell fhaped 
vcStl to be nearly of the fame magnitude as the bulb at 



a white point Let ween two terminal hairs, which are 
as long as the body of the anisaaL The mouth 1 could 
fee. On opening tb* cells, (he fubftance that they 
were formed of cannot be better detcrtbed, with refpeft 
to appearance, than by laying it ia like the tranf parent 
amber that beads are made ot : the external covering of 
the otlla may be about half a lino thick, ia remarkably 



the lower end of the tube, and that a quantity of wa- ftrorg, and able to reftft injuries: the partitions are 
ter, ot other fuitable fluid, fomewhat lefs than the con- much thinner : the cell* are in general irregular fquarcs, 
tents of that velfel, be poured into the apparatus : In pentagons and liexagona, about an eighth of an inch in 



igbth. 

•, and one quarter deep :- they have no commu- 
nication with each other. AH thofc I opened during 
the time the animals were ifluing, contained in one halt, 
a (mall bag filled with a thick red jelly like liquor, re- 
plete with what I take to be eggs : thefc bags, or utri- 
cuK, adhere to the bottom of the cells, and have each 
two necks, which pafe through perforations in theex- 



eoat of the cells, forming the fore mentioned ex. 
sees, and ending in fome very fine hair*. 1 he 



other half of the cells have a diflinct opcuing, and con- 
tain a white fubftance, like fome few filament* of cotton 
rolled together, and numbers of the infects ihermrlvcs 
ready to make their exit. Several of the Came ir feels 
I obferved to have drawn op their legs, and to lie flat : 
they did not move on being touched, nor did they fhew 



; veffel, be poured into the apparatus ; Id 
this fittution, if the elalticity of the contents of the vef 
fell, be refs than that of the external air, the fluid will 
defcend into the bulb, and atmofphcric air will follow 
and pafi through the fluid into the vefleb: but, on the 
contrary, if the elaflicity of the contents be greater, the 
fluid will be either fuftamed in the tube, or driven into 
Ihe bcll-ihaped veflel ; and if the force be Wrong enough, 
the gifeous matter will pafs through the fluid, and in 
pan efcape. 

Fig. 2. Shews the lamp furnace difpofed to produce 
the faline fufion 1 the chimney of glafs fhortencd , the 
fupport I) turned down ; the capfule of platina or ulver 
8 placed en the ring very near the flame. 

Fig. 3. The fame part of the apparatus, in which, 
inftead of the capfule, a very thin and Imall crucible of 

platina T is ftthftttuted, and refts upon a triangle of iron any figns of life with the grcatcft irritation, 
wire placed on the ring. «« December 5. The lame minute hexapedes 

Fig 4. Exhibits the plan of this lsft difpnfition. ifluing from their cella in number* : they are more live- 

LACERTA, in aftronomy. , See Astrokomy, n° ly, ot a deeoeoed red colour, and fewer of the motion- 
ed. Etttyel. , iff* fort. To-day I £sw the mouth : it ia a flattened 

LACMUS, a dye fluff prepared by the Dutch from point about the middle of the brraft, which the little 
the Lichin ROCBILA, which fee in thia Supplement. animal projects on being comprefled. 

LACSHA, the Indian name of the lac infefl, which " December 6. The male infea« I have found today: 
has been defcribed in the Encyclopedia under the title 0 few of them are conftantly running among the females 
Coccus, Specie t 5. Since that article wa* publilhed, moft actively : as yet they are fcarce more, I imagine, 
a defcription of that infect, which is more to be depend- than one to 5000 females, but twice their fize. The 
cd upon, haa been given to the world in the fecond vo- head is obtufe ; eyes black, very large ; antenna? c la vo- 
lume of the Afiatic Refearches. It is by Mr Rox- ted, feathered, about Ms the length of the body : below 
burgh, furgcon on the Madra* eftablifhment, and wa* the middle an articulation, fuch as thole in the legs : 
communicated to the Society by Dr James Anderfon colour between the ryes a beautiful mining gtcen : neck 
phyfician at Fort St George, who obferver, that Mr very (hort : body oval, brown : abdomen oblong, the 
Roxburgh's, difcovery will bring the lacfha as. a genua length of body and head : legs fix : wings membranace- 
into the dafs HmipUra of Linneua. ous, four, longer than the body, fixed to the fidca of 

1 the 
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l.sfflu, the thorax, narrow at their infertiona, growing broader 
for |ds of their length, then rounded ; the anterior pair 
is twice the fire of the pofterior : a ftrong fibre run» 
along their anterior margins: they lie flat, like the 
wings of a common fly when it walks or rrtU : no haira 
from the rump : it fprings moil adivdy to a confider 
able di fiance on being touched : mouth in the under 
part of the head: maxilhe tranfverfc. To day the fe- 
male in feds continue iffuing in great numbers, and move 
about as ou the 4th. 

« Dectmber 7. The fmall red infed* ftill more mi- 
mcrous, and more about as before : winged infects, Hill 
very'few, continue adive. There have been frdh lcavrs 
and bits of the brandies of both Mimofa Ciatrra and 
Corinda put into the wide mouthed bottle with them : 
they walk over them indifferently, without (hewing any 
preference, or inclination to work or copulate. I open- 
ed a cell whence I thought the winged flies had come, 
and found feveral, eight or ten, more in it, il niggling to 
(hake off their incumbrances : they were in one of thofc 
utriculi mentioned on the 4th, which ends in two 
mouths, fhut up with fine white hairs, but one of them 
was open for the exit of the flies ; the other would no 
doubt have opened in due time : this iitriculus I found 
now perfedly dry, and divided - into cells by exceeding 
thin partitions. I imagine, before any of the flies made 
their dcape, it might have contained about twenty. In 
thefe minute cells with the living flies, or whence they 
had made their efcape, were fmall dry dark coloured 
comprefled grains, which may be the dried excrement* 
of the flies." 

LAMANON (Robctt Paul), of the academy at 
Turin, correfpondent of the Academy of Sciences at 
Paris, and member of the Mufeum in the fame city, was 
born at Salon in Provence, in 1752, of an old and rc- 
fpcdable family. Being a younger fon, he was dcflioed 
for the church, and fent to Paris to complete his theo- 
logical ftudies; but getting acquainted with the philo- 
fophers (as they called themfclves), he foon loft all rdifh 
for the ftudy of theology, and devoted himfelf to the 
phyfical fcienccs, efpecially thofc of.chemitlry and mi- 
neralogy. Into the church, however, he gut, and rofe 
to the dignity of canon ; but by the death of his father 
and elder brother, having acquired the right of directing 
his own future exertions, he haftened to quit a profcl- 
fjoo, towards which he felt no partiality. 

A prelate, then in high favour at court, hearing of 
Larnanon's intention of quitting his olficc of canon, of- 
fered him a conliderable fum, to induce him to refign in 
favour of one of his dependents. The chapter of Aries, 
replied onr young ecdefiaftic, did not fell me my bene- 
fice, I ftutll therefore reftore it in the fame manner that 
I received it. This conduct was certainly meritorious; 
and his culogill Ponct mentions another trait of his cha- 
racter, which fcts him in a very anvable point of view ; 
he refufed to accept of his paternal inheritance, other- 
•rib than as an equal flrarer with his brothers and fillers. 

Thus liberated from the trammels of his former pr<>- 
feffion, l.amanon applied himfelf with uncommon ardour 
to ftudy. Eager to raif; the awful veil that conceals 
from our eyts the ferrets of nature ; pcrfuaded, that 
even the grcatell genius only amufes itfelf with falfe 
lyllcms in the lilence of a cabinet ; convinced of the ne- 
ceff.ty of much and various oblcrvation, and of l'urpri- 
fing Nature, as it were, in the very fact, in order to pc- 
sirtrate into the iublunity of her operations 5 - our young 
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philofopher travelled through Provence and DaUphinr, Limur. 
and foaled the Alps and Pyrenees. At the fight of — v— 
theft vafl natural laboratories the bent of his mind bi»rft 
fotth iriftantaricoufly ; he dimbed to the fummit of 
rocks, and explored the abyfs of caverns, weighed the 
air, analyfed Ipecimens, and, in his ardent fancy, having 
attained thefecrets of creation, he fanned a new fyflem 
of the world. On his return home, he applied with ad- 
ditional inurcft to thefludy of meteorology, mineralo- 
gy, natural philosophy, and the other branches of the 
hidory of nature. 

WhiUl he was meditating a vifit to Paris for the pur- 
pofe, as hiseulogift expreffes himttlf, of converfing with 
the luminaries of fciencc, the inhabitants of the com- 
mune of Salon, having loft a caufe againft their loid, 
unanimously elided Latnanon, with whofe integrity and 
abilities they were wdl acquainted, to go and folicit ot 
the council the repeal of an uujull decree that had been 
obtained by partiality. The reply of the young philo- 
fopher- on this occafion is an additional proof of his un- 
common difintcrrrtcdndi. " As I intend (faid he) to 
go to Paris on bufioefs of my own, I cannot think of 
accepting your offer of 24 livrcs daily pay : a twelfth 
of this fum will cover the extraordinary expenecs of the 
journeys that I Shall be obliged to make to VcrfaiUcs on 
your account." He had the fatisfadion of 
fuccefj in the bnfinefs thus undertaken. 
Having fatisfied his curiofity in Paris, he 



to England. During the paffagc, though much i 
moded by fca ficknds, and in imminent hazard of 



ovens helmed by the tumbling waves of a 
foa, be caufed himfelf to be tied to the main-mall, in 
order to contemplate at leifute fo grand and fearful a 
fpedacle. The burfts of thunder, the bowling of the 
wind, the brilliancy of the lightning, the glandng of 
the fpray which covered him every moment, thefe ob- 
jeds, fo terrible to an ordinary man, threw him into a 
kind of mental intoxication, and he has often declared, 
that this day was the mod cxqrifite of his whole life. 

Convinced that the friendship of an eminent man de- 
vates the foul, exdtes generous emulation, and becomes 
an additional ftimulug to one whofe delight is ftudy, and 
whofe moil priding want is an objed on which to place 
his affection, Lamanon anxioufly endeavoured to merit 
the regard of Cokdoxcet, to well known by his talents, 
his impieties, his rebellion, and his misfortunes. This 
acadecnidan, juftly confidering that an apoftate prieil 
would be ready to join the confpirzcy of the philofo- 
phiftj againft the altar and the throne, received Lair-a- 
non with diftindion, and at length admitted him to his 
moll intimate friend (hip. 

During the three fucccffivc years that Lamanon fpent 
at Paris, he followed with care the track of thofc learn- 
ed focieties, of which he had been eleded a member. 
He became at this period, together with Count de Ge- 
btlin, and fome oilier philofophera and artifts, one of 
the founders of the Mufeum, the greater patt of the 
members of which are now reunited in the opeu focfety 
of fciences, letters, and arts, at Paris. Among the dif- 
ferent papers of his that were read at various meetings 
of thefe focieties, Ponce mentions with particular ap- 
probation what he calls a notiu of Adam de Crapouc, 
an eminent hydraulic engineer ; a memoir on the Cre- 
tins ; a memoir on the theory of the winds ; a tteatife 
on the alteration in thecourfe of rivers, particulaily the 
Rhone; and another ou an enormous bone belonging 

to 
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I nunatt to fomr cetaceous £fh, that wa» dug up at Pari* in lay- 
the foundations of a houfe in the rue Djvph'me. 
ft have not fren thefe memoir* ; but as their author 
w?s the friend of Co~dorcet, and fancied thai he had 
alined the fecrets ol creation, we can eafdy conceive 
their tendency. 

Having refolvcd again to revifit Switzerland and 
Italy, l.zmarvori fr it went to Turin, whete he allied 
himfelf to the learned of that country. During his flay 
there, the brilliant, novelty difcovered by Mnutgolfier 
was occupying the attention of all the philofopher* of 
Europe. Lamanon, dtfitom of making tome experi- 
ment* of this kind himfclf, amended in a balloon from 
the city of Turin ; but not perceiving in ihii difenvery, 
which had at ir.ft highly intended him, an object of 
public utility ; not forefeeing, that one day, on the 
plains of l'leiirut, it would be the caufc of rallying and 
cftabhfhing victory under the rtrnd ir.it of Frince, he 
returned to his favourite occupations. Purfuing his 
route from Piedmont, he nfiud Italy, and returned by 
Switzeilaml, whtrc he explored the Alp* and afrended 
the futnmit of Mont BlfUK : thence returning, louden 
with the fpoil* of the countries which he had traverfed, 
to Provcuce, he employed himfclf in the ariangement 
of the iuterefting fruits of hi* journey. 

Of the fcrupulotit exact nets of his obfervation*, hi* 
eulogill give* the following indance : ^Hieing con- 
vinced that the plain of Crau, divide i by the channel 
of the Durance, had formerly been a lake, he wifhed to 
be abfolutely afTured of it. For thi* purpofe he col- 
lected a fpecimen of each of the tionc* that are to be 
found in thi* vafl plain , the number of thefe he found 
to amount to nineteen ; then tracing the courfc of the 
river towards its head, near the frontier* of Savoy, he 
obferveJ, that above each junction of tlie tributary 
flrcamj with the Durance, the variety of pebble* dimi- 
nithed. Aftcrwarda afcending the current of each of tbefe 
fmaller ttrearos, he cii'hVrvcrcd on their banks the origi- 
nal rock of every pebble that overfpreadi the plain of 
Crau ; thus incontcilably proving, that thi* plain wat 
anciently a lake formed by the waters of the Durance, 
Mid the ftream* that fall into it. If all philofophcr* (fay* 
our author) would conduct their examinations with equal 
prccilion, certai i hypothcCr*. more brilliant than folid, 
would not find fo truny admirer ; the charm of imagina- 
tion*, and the grace* of ilylc. would not fo often encroach 
upon the imprcfcriptible right* of nature and truth." 

To citizen 1'oncc this appears a demonstration of 
I,amanon'* theory ; but we cannot fiy that it docs fo 
to u*. It may be a kind of proof, though not a demon- 
H ration, that in fome eonvullion of nature, llor.e had 
been rolled from the rock, and the plain of Crau, for a 
time, overflowed by the Durance ; but it finely lurnifncs 
no evidence of that plain'* having ever l»ccn ,1 ptrmanrnt 
J:iir. It may have been fo ; but fuch invert igatrou* is 
this -.vill not guard philofopher* againft the dclufions of 
favourite hypothefes. 

It was at the time when Latnanon was preparing for 
the prcf* hia great work on the Throry of lit Larth, 
that the French government conceived the vail project 
of completing the difcoverie* of Captain Cook: the aca- 
demy of feience* wa» enttufted with the care of fclecV 
ing men capable of rectifying our notions of the fouthern 
hemisphere, of improving hydrography, and advancing 
the progrei of natural hiltory. Condorcet, not know. 



jng any < 11c better qua)ili:'j for this lafl denortment I-anunto, 
than Lawanou, wrote to l.im an invitation to :hure the *-* D '-P- t 
darger and glory of this great cntcrpiuc. He accept- * 
ed with eager trantpuit a propofj i!iat fidnlltd hia 
iiighcll expectation*, hafUucd U) I'uri*, retulcd in a con- . 
ference with the miniiWr the Llary that was oiFered, 
took a hafty Lave «.f his friends, and departcJ for Breft. 

On the ill of Augull 1785, the aimament fct fail 
under the order* of L > Peroufr, an experienced com- 
mander, whole pitriotifm and fcicutilic zeal were equal 
to hit courage and good fenfe, and who had already 
merited the public confidence. The philofopher* of all 
Europe were expectation of thofc ufcful difcoverir«, 
the probable fruit » f the zeal and talents employed iu 
the expedition. The beginning of the voyage was 
profpeiotM. After various delays, and a multitude of 
obltrvatiuus, tlie luo vcfltls arrived at the iflind of 
Maouna, one of the fouthern Archipelago. The im- • 
pntient Lamanon, eager to alfurc himftlf of the truth 
of the puhlilhcd account* of that country, debarked 
with Langle, the fecond in command. At the moment 
of their return, the native*, in hopes of booty, which 
had been excited by the number of prefenu that they 
had received, feized upon the boat*, and attacked die 
party. The French w«tc obliged to have recourfe to 
arm* for fclf defence, and a defperate combat enfued. 
lamanon, Langle, and teu of the two boat* crew*, fell 
a facriiice to the fury of thefe barbarians. 

Thu* perifhed Lamanon, a young man ardent in the 
purfuit* of feience, to a high degree dilinteretUd, and ■ 
zealot in whit he thought the caufe of liberty. He rc- 
fufed the falary which was allotted to him when he waa 
appointed to this unfortunate expedition ; foi " if I do 
not feel fatisGccl (laid he) on board the veffel; if my in- 
clination or curiolity lead me to quit the Ihip,— I fhould 
be unhappy if any power in the world had acquired the 
right of preventing mc " 

According to M. Pom*, Lamanon ftemed born to 
bring about a revolution in fciervce : the depth of hi* 
ideas, the energy of his character, the figacity of hia 
mind, united to that lively curiolity that can draw iu- 
ftruction out of any thing, an J leave* nothing u icxpLv. 
red, would have led him to tlie mod valuable difo 
veiie*. In pcrfon he wan tall; and to great vivacity and 
cxprcflion of feature added prodigious lir;ngth and ac- 
tivity ; iu a word, Nature formed bun with luch care, a* 
if Ihe had intended him for one oi thufe tew who are 
deftincd to great exploits. Hjj ftyle was nervous, often 
poetical, without lofing fight of propriety, and the lan- 
guage of fentiment might frequently be difcovered in 
the midft of ttrong and linking expreffion*} and if he 
wanted the exquiutcly dazzling polirti of diction, he was 
eminently gifted with the prccilion of Iogic«l reafoning, 
which commands attention and enforce* perfualion. 

LAMP (fee EncycL) i» an inltrunient compriGng 
three article* which demand our attention, totk the oi) 
the wick, aod the fupoly of air. It i» required that the 
oil ihould be readily inflammable, without containing 
any fetid fubliance which may prove offeufive, or muci- 
lage, or other matter, to obftrucl the channels of the 
wick. Mr Nicholfon fays*, that he knows of no pioceis • 
by which oil* can be meliorated for this purport, except i. 
that of walhing with water containing acid or alkali. 1 ' 0 
Either of thefe 1* faid to render die mucilage of animal 
oil* mote folublc in water ; but acid ii to be preferred, 

becaufe 
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becaofe it U left itffolti to combine with the oil itfeK to remove it ; in fame Lillanres, by fubiti t -Jting a number 
' Perhapi oil might be deprived of all fetid fmell in burn- of fmall wick* inflead of a larger; and in other*, by fus- 
ing, by being made to pal* thrsnigh Collier's filtering ap- lung the wick flat inflead of cylindrical. The molt fcien- 
paratus, defcribed under the word Filtir in that .v»//.'. tine improvement of this kind, though perhaps lefs funple 



The office of the wick appear* to be chiefly, if nut 
folely, to convey the oil by capillary attraction to the 
place of combuftion. Aa the oil ia con fumed and flies 
off, other oil fucceeds, and in this way a continued cur- 
rent of oU and maintenance of the flame arc effected. 
But as the wicks of lampa -are commonly formed of 
combuftible matter, it appears to be of fome confer) ue nee 
what the nature and ftnicturc of this material may be. 
Ir is certain that the flame afforded by a wick of rnffi 



than the ordinary purpofet of life demand, ia the well 
known lamp of Argand, defcribed in the Encyclopedia. 

Much haa been faid of this lamp, and great praife 
lavilhcd 00 the inventor. It cannot indeed be denied 
that it was a very pretty invention, nor have we the 
flighted wifh to detract from the merit of M. Argand ; 
but truth compels us to fay, that the fame thought had 
occurred to others aa early a* to him, and that lampa 
had been con it rutted on hit principle* long before be 



differs very confiderably from that afforded by cotton ; had publifhed an account of his lamp to the world (*). 
though perhaps this difference may, in a great mcafure, Many ingenious men liavc endeavoured to determine 

of each. And if we the moll econ. 



depend on the relative dimen&on* of each. And if vre the moll economical method of lighting up large halls 
may judge from the different odour in blowing out a and workhoafeg by menu of different lamps and candles; 
candle of each fort, there is fome rnfon to fufpect that and when the ex pence of tallow and oil is confidered, it 
the decorapofition of the oil it not effected precisely ia will be admitted that they could not employ their time 
the fame manner in each. We have alfo fome obfeure in a manner more beneficial to the poor and the indullri- 
accounts of prepared wicks for lamps which are dated oua. Among other*, Count Rumtord and M. Haffen- 
to poffef* the property of facilitating the combuftion of fratx have turned their attention to this fubject ; and 
very impure oils, fo that they .'hall burn for many hour* the refults of their ioveftigationt are worthy of aotice. 
without fmokr or fmefl. To the Count, a method occirred for meafuring the ro 

The economical wick* of M. Leger, concerning lative quantities of light emitted by lamp* of different 

eonftroaions, which u at once fimplc and wxarate. It 
i* a* follow* : 

Let the two burning lampa, or other lights to be 
compared, be caDed A and B ; and let them be placid 
at equal heights upon two light table*, or moveable 
ftands, in a darkened room ; let a fheet of clean white 
paper be equally fpread out, and fallcned upon the 
wainfcot, or tide of the room, at the fame height from 
the floor a* the lights ; and let the light* lie placed over- 
again!! this fheet of paper, at the ditianccof tlx or eight 
feet from it, and fix or eight feet from each other, in 
fuch a manner, that a line drawn ftom the centre of the- 
ourftlv, found a piece of clean cotton flocking anfwer paper, perpendicular to it* furface, (hall bifect the angle 
the purpofe better than the cotton wicks which are fold formed by line* drawn from the light* to that centre ; 
in the fhops. in which cafe, conlidering the fheet of paper a* a plane 

The accefs of air is of the laft importance in every fpeculum, the one light will be precifcly in the line of 
procefs of combuftion. When a lamp i* fitted up with reflection of the other. 



a report was prefented to the Academy at Paris 
ia 17*2 by Condotcet, Lavoifier, and De Milly, were 
compofed of cotton of different fires and forms, namely, 
round and flat, according to the ufe tbey were intended 
to feive. They were covered with a fat fubilance, of 
a fmell m* difat/rceable, but feebly aromatic. From 
the trill* of thefe commifTarie* it was afcertained : 1. 
Thar they afforded a clearer flame, with lef* undulation. 
2. Tl.it they con fumed fomcwhat lets oil ; and, |. That 
they polfcffed the remarkable property of affording 
neither fmell nor fmoke, however common the oil made 
ufe of. When ofwg a lamp with a flat wick, we have 



a very (lender wick, the flame is fmall, and of a brilliant 
white colour : if the wick be larger, the com bull ion is 
lcf» p>t ft d, and the flame i« brown : a A ill larger wick 




haa afcended toward* the point. When the wick is 
either very large or very long, part of this matter efcape* 
combuftion, and (hews itfelf in the form of coal or 
fmoke. The different intenfity of the ignition of flame, 



This may be eafily performed, by actually laying a piece 
of a looki: j; . • • iix or eight inches fquarc, flat upon 
the paper, in the middle of rt ; and obferving, by mean* 
of it, the real lines of reflection of the light* from that 
plane, removing it afterward*, as fooo a* the light* are 
properly arranged. When thi* is done, a final! cylinder 
of wood, about fth of an inch in diameter, and f:x 
inches long, mull be held in a vertical pofitioa, about 
two or three inches before the centre of the meet of 
paper, and in fuch a manner, that the two fhadow* of 



according to the greater or lefs fuppfy of air, is remark, the cylinder, corref ponding to the two light*, may be 

ably feen by placing a hmp with a fmall wick beneath diftincrly fcen upon the paper. 

a fhade of glaf* not perfectly clofed below, and more or If thefe fhadowa fhould be found to be'of unequal 
avered 



lefs covered above. While the current of air through denfities, which will almott always be the cafe, then that 
the glaf* fhade is perfectly free, the flame i* white; but light whole correfponding fhadow is the denfetl mull 
in proportion as the aperture above is diminifhed, the be removed farther off, or the other mutt be brought 
flame becomes brown, long, wavering, and fmoky ; it nearer to the paper, till the tknfitics of tlx fhadows ap- 
inflantly recover* its original whitenef* when the open, pear to be exactly equal ; or, in other words, till the 
ing i* again enlarged The inconvenience of a thick dtnfuie* of the rays from the two light* are equal at lb* 
wick ha* been long fince obferved, and attempts made fur/act oj the paper ; when, the dillancca of the light* 

, from 



( a) One of thefe vrn employed in the college of Glafgow, by the ledum- on chemiflry, fo long ago as t-]6d. 
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from the centre of the paper being meafured, the 
fquarcs of thufe diilancc* will be to each other at the 
real intentitics of the lights in queftion at their fources. 

If, for example, the weaker light being placed at the 
Pittance of four feet from the centre of the paper, it 
fhould be found nccefjary, in order that the ftiadows 
may be of the fame density, to remove the tlrenger light 
to the diftanoc of eight feet from that centre, in that 
cafe, the real intenfity of the (Irongcr light will be to 
that of the weaker at 8» to 4' t or a* 64 to 16; or 4 to 
1 ; and fo for any other diftance*. 

It it well known, that when any quality proceedt 
from a centre in ftraijrht linea in all direction*, like the 
light emitted by a luminous body, its mtruiity at any 
given diflance from that centre will be at the fquarc of 
that diftincc invcrfely ; and hence it it clear, that the 
tatenfttiet of the lights in queftion, at their fount*, 
muft be to each other at the fquarea of their diilancc* 
1 rem that given point where their rayi uniting are found 
to he oj equal denfily. Tor, pulling k = the intend) 
of ft. if P rcprcicntt the point where the rayt from A 
and from B meeting arc found to be of equal denfity or 
firrn^th, and if the diftance of A from P be =r w, aud 
the diftance of D from the fame point P = m \ then, at 

x 

the iote ifity of the light of A at P it = and the in- 

£ and 



infenfihly conforms to the quantity of light actually pre- Lamp- 
fent, it it not always taken notice of by the fpectatora ; * " * 
it it nevcrthcleft very confiderable, in fair, at will be 
apparent to any one who will take tht trouble to make , 
the experiment ; aud fo great it the fluctuation in the 
quantity of light emitted by burning bodies, lamp*, or 
candles, in all cafet, even under the molt favourable cir- 
cumllancct, that thit it the fource of the grcatcft diffi- 
culties which our author met with in determining the 
relative intemuict of lighta by the method here pro- 
pofed. 

To afcertain by thit method the comparative denfi- 
tiet, or intcnfities, of the light of the moon and of that 
of a candle, the moon't dirtct rayt mult be received up- 
on a plane white lurface, at an angle of incidence of 
about 6o°, and the candle placed in the line of the re- 
l ,-; mi of the moon't rayt from tbit surface ; when the 
fhadowt of the cylinder, correfpoodiog to the moon't 
light and to that of the candle, being brought to be of 
equal denftty, by removing the candle farther off, or 
Lrioging it nearer to the centre of tlie white plane, at 



intenlity of the moon't 
the candle at the riven 



tenGty of the light of B at the fame place 



T f 

at it it =r £j by the fuppofiiton, it will be x :y : : 

That the (hadowt being of equal denfity at any given 
point, the intenStics of the illuminating rayt mutt of 
uectflity be equal at that point alfo, it hence evident, 
that the total abfence of light being perfect Wacknefs, 
and the fradow coriefponding to one of the lighta in 
qurltion bring deeper or fainter, according at it it more 
or lefs rrlightened by the other, when the lhadowt are 
equal, the intrnfitiet of the illuminating rayt muft be 
equal like w ife. 

Id removing the lights, it order to biing the lhadowt 
to be of the fame deniity, care molt be taken to recede 
from, or advance toward*, the centre of the paper in a 
Untight lmc, fo that the one light may always be found 
exactly in the line of reflexion of the other ; otherwise 
the ray from the different lighta hilling upon the paper, 
and confeqoently upon the fhadowt, at different anglet, 
will render the experiment fallacious 

When the intrnftty of one ftrong light it compared 
with the inirofittcs of fevcral fmaller lightt taken toge- 
ther, the fmaller lightt fhould be placed in a line per- 
pendicular to a line drawn to the centre of the paper, 
and at near to each other at pofChle ; and it it likewife 
TkeccfTaty to place them at a greater diflance from the 
paper than when only (ingle Lghtt are compared. 

In all cafet, it it abfolutcly neceffary to take the 
greatelt rate that the h'ghtt compared be properly trim- 
med, and that tltey barn clear and equally, otherwife 
the rcf«lti of the experiment! will be extremely irregular 
and incorvclutivt. It it aftooifhutg what a difference 
there ia in the quantities of light emitted by the fame 
camlle, when it burns with it* great eft brilliancy, and 
when it has grown dim for want of faulting. But at 
thia diminution of light it progreffjve, and at the eye 
Su»pl. Voi. II. Part I. 



the occaftoo may require, the 
light will be equal to that uf 
dijlanct of the candle from the plan.-. 

To afcertain the iirtenlity of the light of the heavem, 
by day or by night, thit light mufl be let into a darken- 
ed room through a long tube blackened on the infide, 
when its iatcnlity may be compared with that uf a candle 
or lamp by the method above defcribed. 

The Connt, however, hat contrived an apparatus for 
ascertaining the intenGty of the fun't light, compared 
with the light emitted by any artificial illuminator, with 
much greater accuracy than it can be done by thit Am- 
ple method. That apparatus we mail describe under 
the title Phot-omits a in this Suppl m m ,- and in the 
mean time we proceed to lay before our readers the re- 
f ul ts of his experiments as they relate to economy in the 
production of artificial light. 

1 he brilluucy of Argand't lamo it not only unrival--, .* 
11 1 . , ' . - 6 - . - 7 ■ Of there- 

led, but the invention it in the higher, degree ingenious, 1 j vc ,j Uan « 

and the inftrument ufeful for many purpofca ; but ftill, tit ei of oil 

to judge of iu real meritt at an illuminator, it wat ne- t«*n f i»n»e<l. 

cciTary to know whether it gives more light than another*" !" f >. ht 

lamp in proportion to the oil cmfumed. Thit point be dc- ',„£.' 1 

termined in the following manner : iraiid't 

Having placed an Argand't lamp, well trimmed, and , *Tt ,n d 

burning with itt greatelt brilliancy, before hi* photometer,^* jjJ^JJJ 

and over againft it a very excellent common lamp, with mun e „ 0 . 

a riband wick about an iach wide, and which burnt ftru&inn, 

with a clear, blight flame, without the lcalt appearance "''n ■ "- 



of fmoke, he found the intenfitie* of the light emitted^" 
by the two lamps to be to each other at 17956 to " 
9063 ; the denutict of the fhadowt being equal when, 
the Argand't being placed at the diftance of 134 inches, 
the common lamp wat placed at the diilancc of 9$, 2 
inches, from the field of the photometer. 

Both lamps having been very exactly weighed when 
they were lighted, they were now (without being re- 
moved from their places before the photometer) caufed 
to bum with the lame brilliancy jtift 30 minutes ; they 
were then cxtinguifhcd and weighed again, and were 
found to have confumed of od, the Argand't lamp 
tW„ and the common lamp ,VVt. of a Bavarian 
pound. 

Now, as the quantity of light produced by the Ar- 
I ganj's 
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L»mn. gimVs lamp, in this experiment, is to the quantity pro- 
* * duced by the common lamp as t-Qc'r to 906), oris 
| ft 7 to tco, while the quantity of oi! confumed by the 
fo:mer ii to that confumed hj the latter only in the 
ratio of a fj to 163, or as 155 to toe, it i* tlftdent that 
the quantity of light produced by the combuftioa of a 
j;iven qumtity of oil in an Argand's lamp in greater than 
that produced by burning the fame quantity in a com- 
mon lamp, in the ratio of 187 to rjy, or as too to 8j. 

The laving, therefore, of oil which arifes from ma- 
king ufe of an Argand'i lamp inftead of a common 
lamp, in the production of light, is erideiit ; and it ap- 
pear, from lhi» experiment, that that f-.ving cannot 
amoutit to Ufa than fifteen per cent. How far the ad- 
vantage of this fsvirg may, under certain circum (lances, 
be counterbalanced by inconveniences th'.t may attend 
the making ufe of this improved lamp, our author doea 
not pretend to determine. 
of * The Count made a confiderable number of expert 

Utiveojiiv racnt ' to dcteimine the relative quantities of light enrt- 
tj«ie* v ( ted by an Argand's lamp and a common wax candle; 

and the general refult of them is, that a common Ar- 
gand's lamp, burning with its ufual brightiufs, gives 
about as much light as nine good wax candles ; hut the 
fzes and qualities of candles are fo various, and the 
light produced by the fame candle fo fluctuating, that 
it it very difficult to afecrtain, with any kind of preci- 
fton, what a common wax-cardle is, or how much light 
it ought to give. He once found that hia Argand's 
lamp, when it was burning with its greater! brilliancy, 
gave twelve times as much light as a good wax candle 
Jths of an inch in diameter, but never more. 
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To determine to what the ordinary variations in the 
n ,^f*qu?ntity of light emitted by a cotnrr.on wax-candle 
the light might amount, he took fuch a candle, and, lighting it, 
emittid by placed it btfore the photometer, and over againll rt an 
candies. Argand's lamp, which wa« burning with a very Heady 
flame ; and mcafuring the irtenfity of thr light emitted 
by the can.'le from time to time, during ar hour, the 
randle bein^ occifionally fnuflvd when it appeared to 
fland in ni'td of it, itt l'ght wrs fovnd to vary fiom 100 
to ahout 60. The light of a wax randle of an inferior 
quality was ftill more unequal ; but evtti this was but 
trifling, compared to the inequalities of the light of a 
tallow candle. 

An ordinary tallow candle, of rathrr an inferior qua- 
lity, having been juli fnuffed, and burning with its 
greatefl brilliancy, its light was as ico ; in eleven mi- 
nutes it was but 39 ; iTter eight minutes more hid 
elapfed, it» light was reduced to 23 ; and in ten minutes 
more, or twenty nine minutes after" it had been laft fnuff- 
ed, its light was reduced to 16. Upon being again 
fnuffed, it recovered its original brilliancy, ico. 
Of there- In order to afcertain the relative quantities of beet 
Utivccjuan-wax and of olive oil confirmed, in the production of 
light, the Count >cceded in the following manner : 
Having provided tin end of a wax-candle of the heft 
quality, ,68 of an inch in diameter, and about four 
inches in length, and a lamp with five fmall wicks, which 
he had found upon trial to give the fame quantity of 
light a* the candle, he weighed veTy <xac\ly the candle 
ic pro- an d lne ' am P "lied with oil, and then, placing them at 
rfudion if equal didances (forty inches) before the field of the pho 
HrfHt. tometer, he lighted tLetn both at the fame time ; and, 
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after having caufed thcrn to burn with precifrly the I*aw. 
fame degree of btightnefs jufi one complete hour, \<r < \ < L ~ 
tinguifhtd them both, and, weighing them a fvoonJ 
time, he found that ico parts of wax and 1 29 parts of 
oil had been confumed. 

Hence it appears, that the confumption of bees wax 
is to the confumption of ol.ve-otl, in the production of 
the fame given quantity of light, as 1 00 to 1 29. 

In this experiment no circumltancc was negJefted that 
could tend to render the refult of it concliiGvr ; care 
was tiken to fnuff the candle very often with a pait of 
(harp fciflars, in order to make it bum conftantiy with 
the fame degree of brilliancy ; and the light of the lamp 
wa«, during the whole time, kept in the roofi exaCt 
equilibrium with the light of the candle, which was 
eafily done by occalionally drawing out, a little more 
or lefs, one or more of its five equal wick.*. Thile 
wick% which were placed in a right line, perpendicular 
to a line drawn from the middle wick to the middle of 
the field of the photometer, were about T ' 0 th of an inch 
in diameter each, and ith of an inch from each other; 
and, when they were lighted, their flames united into 
one broad, thin, and very clear, white flame, without 
the leaH appearance of fmoke. 

In order to afi-ertain the relative confumption of olive- 
oil and rape-oil, in the production of light, two lamps, 
like that juft defcribed, were made ufe of; and, the ex- 
peri men t being made with all poflible care, the con- 
fumption of olive -oil appeared to be to that of rape-oil, 
in the production of the fame quantity of light, as 119 
is to 1 25. 

The experiment being afterwards repeated with olive- 
oil and very pure linfeed oil, the confumption of olive- 
oil appeared to be to that of linfetd oil a* 1 29 to t 20. 

The experiment being twice made with olive oil and 
vith a tallow candle ; once when the candle, by being 
often fnuffed, was made to burn conftantiy with the 
greatefl pollible brilliancy, and once wht n it was fuffer- 
ed to burn the whole time with a very dim light, owing 
to the want of fnuffing; the refults of thefc experiments 
were very remarkable. 

Whrn the candle burnt with a clear, bright flame, 
the confumption of the olive oil was to the confumption 
of the tallow as 129 is to 101 ; hut when the candle 
burnt with a dim light, the confumption of the olive-oil 
wai to the confumption of the tallow as t 29 is to 129. 
So that it appeared, from this laft experiment, that the 
tallow, in fir ad of being nearly as productive of light in 
its combuflion as bees wax, as it aopeared to be when 
the candle was kept conliantly well fnuffed, was no-v, 
when thr candle was fullered to burn with a dim light, 
by fat lefs fo than oil. 

But this is not alt ; what is ftill more extraordinary 
is, that the very fame candle, burning with a long wick, 
and a dim light, actually confumed more tallow than 
when, being properly fnuffed. it burnt with a clear, 
bright flame, and gave near three timet at much light. 

To be enabled to judge of the relative quantities of 
light actually produced by the candle in the two expert- 
menta, it will fuffice to know, that in order to counter- 
balance this light at the field of the photometer, it re- 
quired, in the former experiment, the confumption of 
1 4 1 parts, but in the latter only the confumption of 64 
parts, of olive-oil. But in the fanner experiment 110, 
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Ump. tnd in the Utter 1 1 4. parts of ullow were actually found 
"-"v—"' to be confumed. Thcfc parts were ii 10,2 th* of a Uava, 
rian pound. 

From the refult* of all the foregoing experiment*, it 
appears that the relative ex pence of the undermention- 
ed inflammable fubllancea, in the production of light, i* 
at follows : 

Equal Parti 
in Weight. 

Beet wax. A good wax-candle, kept well 
fnutfed, and burning with a 
clear, bright flame, - - 

Tallow. A good tallow candle, kept well 
fnutfed, and burning with a 

blight flame, 

The fame tallow-candle, burning 
very dim for want of fnuffing, 

Olive-oil. Burnt in an Argand's lamp, - - 
The fame burnt in a common lamp, 
wiih a clear, bright flame, 
without fmoke, • - - • ■ 

R?pe-oil. Burnt in the fame manner, ... 

Linfced-oiL Likewife burnt in the 
manner, - 

With the foregoing table, and the prices current of 
the therein mentioned articles, the relative prices of light 
produced by tbofc different matcriala may very readily 
be computed. 

In the year 179?, Mr J. H. HafTenfratz wis em- 
ployed by the French government to make a fcrie* of 
experiments to determine the moft economical method 
of procuring light from the different combuftible fub- 
ftancc* ufually employed for that puipofe. The mate- 
rial* of hi* experiments were, wax, fpermaceti, and tal- 
low candle*, fifhoil, oil of colcfeed, and of poppy feed*. 
In ufing thefe oils, both the Argand and common lamp* 
were emrdoyed. The wicks of the tatter were round, 
containing thirty-fix cotton threads. The tallow and 
fpermaceti candles were mould, Gx to the pound. The 
wax candle* five to the pound. Mr HafTenfratz ufed 
the fame method with Count Rumford for determining 
the comparative intenfity of the lights. 

Count Rumford, as we have feen, ufed the Argand 
lamp as a flandard for comparison ; but as the intenfity 
of its light varies according to the height of the wick, 
Mr Haflenfratz preferred a wax-candle, making :ifc of 
it foon after it was lighted. When two lumiuous bo- 
dies, of different intenfities, are put in comparifon with 
each other, the Ihadows are of two colours. That from 
the wrakeft light is blue, and from the ftrongeft, red. 
When the lights of two different combuftible bodies 
are compared, they are either red or blue in a com- 
pound ratio of the colour and intenfity. Thus in com. 
parirg the ihadows from different luminous bodies, they 
will be red or blue refpeaivcly, in the following order: 

Light of the fun. 

of the moon. 

— —- of Argand lamps. 
— • of tallow-candles. 

of wax ditto. 

— —- of fpermaceti ditto. 
of common limps. 

That is to fay, when a body is illuminated by the 
fun and by any other luminous fubftance, the fhac'ow 
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of the former 1*1 red, and of the latter, bine. In like 
manner, the fhadow from an Argand lamp is red, when 
placed by that of a tallow candle, which is blue. 

The following table will (hew, according to Mr Haf- 
frnfrata, the proportional drtxhee that different lumi- 
nous bod es fhould be placed at 10 produce an equally in- 
tenfc fhadow from the fame object. The fecond column 

fives the proportional intenfity of each light, which i* 
nown to be in proportion to the fquaresoi thediftance* 
of luminous bodies giving the fame ^cpth of fhadow. 
The third column fhews the quantity of combuftible 
matter confumed in the hour by each mode of giving 
light, which Mr Haffcnfratz calculates from the average 
of many repeated experiments. 

t.tjr 

I>i- i n » tB . . .iVnY n l" i - 



Arcrind 



") Oil of poppy feed 10 
s — of fifties 10 



1 jo with j — of cole-feed 9.246 



Common T Oilof cole-feed 6774 
lamp* — of fifties 6.524 
with J — of poppy-feed 5.9 1 7 



Spermaceti candle 
Old tallow- candle 
New ditto 
Wax candle 



5-9 '7 
5 473 
5-473 
*»75 
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9.14 

70 



9.23 
54 
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equal 
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l 3-77 
.6.59 

19.2 

20.06 

10.14 

25.17 
17.48 
3 



The relative quantity of combuftible matter required 
to produce tqmil lights at equal dittanccs, may be ob- 
tained by a dm pie rule of proportion from the above 
data. Thus, if a giveu intenfity of light, cxpreiTcd by 
3.501, has been produced by a coufumption of 9.23 of 
fpermaceti in the hour, the fame luminous body will pro- 
duce a light of 10.000, by coufuming in the fame time a 



r . . io.o^o X 0.23 
quantity of Fpermaceti sr "Si — = 2 ^ 37- 



Therefore we may add to the table a fourth 
expreffing the quantity of combuftible which ca 
mull confiime to produce a light of 10.000. 

From what has been laid down, it will alfo appear 
that the number of lights required to produce a given 
light, will be as follows : To produce a light equal to 
ico Argand lamp*, burning poppy. feed oil, it will re. 
quire 

too Argand lamps with fifh-oil 
117 Ditto do. with cole feed oil 

218 Common lamps withcole-frcd oil 

219 Ditto do. with fifhoil 
285 Ditto do. with poppy feed oil 
285 Spermaceti 1 



333 Tallow ditto 
546 Wax ditto. 

Mr HafTenfratz next take* notice of the comparative 
price of thefe article* ; by which he finds, that in Paiit 
the moil expenfive light is that produced fu.m wax- 
candles; am! the moft /re r.om'ua!, that fioni oil of colc- 
feed, burned in Argand lamp?. 

The chief difference between thr ArganJ and 1 
I 2 
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« mon lamp ij, that in the latter much of the oil is vola- 
tilized without combuftirn, and her.ee the unpleafant 
fmcll which it produces ; whereat in the former, the 
heat ii fo great at the top cf the wick, that all the oil 
is decompofed in paffing through, the difpofuicm of the 
wick allowing the free accefj of air to afDft combuftion. 
It fliould therefore follow, that the Argand lamp coo- 
fumes left fuel to produce a given light than the com- 
mon limp, and thti, as we have fecn, is the opinion of 
Count Rumford. Yet (Mr Hafienfratz obferres) there 
are two circumdances that prevent the full effect of the 
complete combuftion in the Argand lamp. The one 
is, that the glaf« cylinder abforbs a part of the rays of 
light as they pafs through : the other, that the column 
ot light proceeding from the inner furface of the wick, 
is, in p2tt, loft, by bciug obliged to pafs through that 
from the outer furface. Count Rum km! allows the firil 
i auk of diminution of light, and eftimatcs it at .1854, 
but not the Utter. The author of this memoir, in re- 
peating Count ilumford's experiment*, aliens, that 
when two candles arc placed fo that the light of the 
one is obl ; gcd to pafs through that of the other, the 
fum of the light fo produced is not fo ftrong as when 
they are placed fide by fide ; fur in the I'trlt cafe, a pact 
of the hindmott light is abfoibcd by the foremoft. 

LANCASHIRE. In the account which we have 
given of that county in the Entyckbttlia, an obliging 
toirefpoudcnt has poiuted out to us Jome miftakes He 
allures us, that the tea colli, where we underftood the 
atmofuhtrc to be loaded with foch exhalations as pro 
duOC malignant and intermitting fevers, is remarkahly 
healthy ; and he Beaks from experience, having lived 
on that coail for forty year?. He adores us likewilr, 
thai the Duke of Bridgcwatcr'a°inland navigaiiou was 
begun foon after, if not before, the year 1736, and that 
he (the writer), fo early as 1764, was one of a party 
who failed up the lough or edit a confidcrablc way to 
fee how the coal* were worked. The fame correspon- 
dent has pointed out a few rniflakc* in our account of 

LANCASTER, tlie capital of the county. " That 
town (he fays) carries on no trade whatever with North 
America, but a very conhderablc one with Jamaica and 
the other Weft India iflands, in vtSirl* of from too to 
500 tons burthen. It exports to the Jc iflaad* all fuch 
Britifh manufactures a* they have occanon for* Irifh 
linens, and Called provifion* of all kinde, fuch a* Irifh 
beef. pork, butter, 6tc. It trade* alfo to the Baltic, 
Portugal, Hamburgh, ficc. to a large amount ; and fome 
of its (hips with their cargoes have of late been worth 
from L.60 to L. &o,ooo Itcrling. It has, however, no 
communication by water with the rivers Merfey, Dec, 
&e. ai wc have f«id ; the canal reaching as yet no farther 
than to uear Preftoo in Lancafhtrc." -The communi- 
cation with thefc rivera is indeed intended to be com- 
pleted ; but whether die Icheme be practicable is, ac- 
cording to our correfpondent, very uncertain. 

LANTERN (See £n<y</.). Sir George Staunton 
informs us, that of the Chinefe lanterns, (ome were fuch 
as we have defcribed, viz. compofed of thin filk gauze, 
painted or wrought in nccdlc-work with figures of 
birds, infects, flowers, or fruit, and ftretched on neat 
frames of wood. Other*, however, were very different, 
being entirely made of horn. Thcfe were fo thin and 
tranfparent, that they were taken at firft for glafs ; a 
material to which, for this purpofe, the horn is prefer. 
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red by the Chinefe, at cheaper, lighter, left liable to ac- Latirrs. 
cident, and, in cafe of accident, more eafily repaired ; ' » - 



many o 



them 



abc 



feet in the diameter, and 



in the form of a cylinder, with the ends rounded off, 
and the edges meeting in the point to which the fuf- 
pending corda were tied. Each lantern confided of 
an uniform piece of horn, the joints, or learns, being 
rendered iuviuble by an art found out by the Chi. 
nefe ; among whom, the vaft number of fuch lan- 
terns ufed in their dwelling houfes and temples, a* well 
as on the occafiona of their feftiv^b and proceffioos, 
have led to many trials for improving their conditio 
tion. The horns generally employed arc thole of /beep 
and goats. The ufual method of managing them, ac- 
cording to the information obtained upon the fpot, it 
to bend them by ioimer'.ion in boiling water, after 
which they are cut open and flattened ; they then eafi> 
ly fcalc, or are feparatcd into two or three thin lamina: 
or plates. In order that thefc plates ihould be made to 
join, they are expofed to the penetrating effect of (team, 
by which they are rendered ahituil perfectly fort. In this 
Hate the edges of the pieces to be joiaed are carefully 
fergped and flamed off, fo as that the pi.ee* overlapping 
each other fhall not logciltcr exceed the thickaeis of 
the pl-itc in any other pan. By applying the edges, 
thus prepared, immediately to each other, and prclling 
them with pincers, they intimately adhere, and incorpo- 
rating, form one lubftancc, funilar in every refpeit to 
the o'.hcr p.irt» ; and thus uniform pieces of horn may 
be prepared to slmoft any extent. It is a contrivance 
little known elfewhcri, however Crr.ple the proccfi ap- 
pears to be ; ar.d pcrkips fomc minute precautions are 
omitted in the general defcription, which may be cflcu* 
HaJ to its complete luccefs. 

Such lanterns as thcfe would be very proper for mi- 
litary Itorc houfes; and Rochou of the Kultosutl Inflitule 
was employed, fincc the commencement of the prefent 
war, to make them, if he could, for the marine flore- 
houfei of France. While he was thus engaged, how- 
ever, it occurred to him, tint he might fupply the pref- 
Cng wants of the navy without horn, merely by filling 
up the inter dices of wire-cloth with fine tranfparent 
glue. In carrying this thought into execution, he at 
tirft tinned the iron wires of the lieve cloth he made 
ufc of ; but afterwards found it n ore convenient, in 
every refpefi, to give it a flight coaling of oil psint to 
prtfervc it from ruil. The glue he made ufc of wai 
afforded by boiling the clippings of parchment with 



the air bladder* and membrane* of fea fith 



rials 



which he ufed, not from any notion that they were pre- 
fciable to ilinglafs, but becau'e th^y were the- chcapeit 
he could procure. He added the juice of garl c and cy- 
der to his compofition, in kich proportion* as he found 
to communicate great tenacity, and (i >mcwhai more of 
tranfparence than it would have poiTeffed without them. 
Into this tranfparent and vety pure glue 01 fize he 
plunged his wire cloth, which came out with it* inter. 
dices tilled with the compound. It it rcqiiitite that the 
fize fhould poffef* a determinate heat and confidence, con- 
ccrning which experience alone mud guide the operator. 

When this prepatcd wire doth is fixed in the lan- 
tern, it mud be defended from moidurc by a coating of 
pure drying Unfeed oil ; but even in thi* date it it not 
fit to be expofed to the weather. The eafc with which 
thele lanterns are repaiied in cafe of accident, by a 

flight 
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flight coating of glue, is pointed ont as a great advan- 
tage by the inventor ; who likrwile? inform* us, that 
they wetc ufed in the expedition to Ireland as fignal 
lanterns, though contrary to hi» wifhes. 

LAPIS Fvkcifek, a fpecies of earth found near 
Rome, Naples, and Florence, of which the following 
account i» taken from the New Triinfaft'tons of the Royal 
sicademy of Sdtncet at Stoelholm for the year 1797: 
Near Naples the laois fungifer is found in the chalk- 
hilU like a white ItalaAites, intermixed with a great 
many fine roots of ftirubs j and near Florence there is a 
fpecies of it, conCfting of hardened turf, winch is dug 
up near volcanoes. The author made experiments with 
a piece procured from Italy, and found that 10c parts 
contain from 45 to 46 filiceous earth, 23 argillaceous 
earth, 7 calcareous earth, and 2D calx of iron, with 
fome white magnelia and vegetable alkali. It ij well 
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traduction of a new faction into the meniffxrm*, 
flrengthent the relation of thi« family to the neat order 
of the anon*. In fad, the greater part of the geuera 
of the anonx, as they have in the fame flower levrral 
fruits, with numerous feeds, differ in this particular 
from all the genera of the menifperrnx : and by placing 
between them the larduibala, we tflablilh a natural 
tranfition. In order to conSr.n thrfe refemblanccs, it 
only remains to examine the infide of the fruit, and par- 
ticuhrly the ftruchire of the feeds. Thofe of the me- 
tiifperma: are remform, at leall on the infide, indofed in 
a hinged pcricarpinm, and containing in their upper 
part a very fmal! dicotyledonus embryo. The charac- 
ters that we hare given of the lardiaabtU render pro- 




bahlc a fimilar llructnre in iu feeds. 

LARMIEK, in architecture, a 
of the cornice below the cimaiium, a 



fiat fquare member 
jets out farther! | 



known, that when this friable fpecies of ftone is pre- being fo called from its ufe, which ii to difperfe the 
f« rvtd in cellars and moiftencd with water, it produce f water, and caufc it to fall at a dif 



alum lam e of eatable mtilhrooms, which in Italy are 
highly ctteemed ar.d brought to the firft tablet, llcnee 
the o'igin of its ramc. 

LARDIZ AB A L A. a n^w genjsof plants belong- 
irg to the ifitrtia bexanJria of Ltnirxn*. It is a native 
Of Chili, and is thus drfcribrd in Perotift's Voyzge, 
from drawings fent to Fiance by La Martiniere. The 
leav.-s are alternate, on footltalks inflated at their Life. 
Each leuf is bi tcniate, that is to fiy. it is divided into 
three leaflets, each of which h again b;bdi\ided iflto three 
oval lharp pointed foliulcs which, when young, arc en- 
tire, but afterwards become ohfeurcly lobed. The 
flowers, difpofed in Ample and pendent crofter?, grow 
toward* the top of the flem an.l of the branches in the 
axillx of the leaves. The plant is dioecius. At the 
bafc of each clutter of bloflbms are two fmall, rounded, 
oval, floral leaves. 

Male Flowf.h. — Calyx formed of fix expanding 
leaves, oblong oval, and obtufc, of which the three out 
crmol ?rc the largeft. Corolla compofed of fix fharp 
lancenlated petal*, oppofitc to, and fhorter than, the 
leave* of the c-lyx. A cylinder rifes from the centte 
of the flower of the length of the petals, terminated by 
lix oblong bllocular ant her a, wh«ch open from bel »w. 

Female Flowe*. — Calyx, Pmilsr to that of the 
male flowe-, but larger. Corolla infrrtcd bentalh the 
j-illil c rnpuftd of lix petals, rarely nttire, but jrtnrral- 
[y bifid or trifid r.t their fummit : fhorter than the leaves 
of the c..!yx. Stamina fix, having the fimc infertion 
as the corolla ! filaments rfiftiWt, broad, very fhort, fur- 
rodndtpg the pifl.il ; tmtben, fix, upright, oblong, ecu- 
mi: and. birren. .W luil, cells from three to fi«;, ob- 
long, gibbous on the outlide, of neariy tire length of 
the corolla ; ftyles none ; lligmata, littir.g, oblong, per- 
manent. Brrritt, equal in numbrr to the cells oblong, 
acuminated (divided into fix cells, containing feveral 
angi.hr feeds. Flora Peruviana J. 

The general character of the Urdizabala evidently 
phefs this new genus among the family of the mmiffrr- 
mt, to which it is related by its climbing ftalk, its 
bunches of dioecious flowers, by its fix petals, flamina, 
and leaves of rs calyx, by its piftil, compofed of from 
three to fix cells, which contain as many feeds. It dif- 
fers from the known genera of this order only in its 



diikuicc from the wall, 
drop by diop, or, as it were, by tears , larme in French 
frgmfying a tear. 

LATUS Pmmaripm, a right line drawn through 
the vertex of the fiction of a cone, within the fame, and 
parallel to the bafc. 

/.,4Tt>; Krftum. See Coyic Sefl'nn, Encycl. 
J.Aii'i 'fronfutrfttm of the hyperbola, is the right 
line between the vertices of the two oppofite lections,' 
or that part of their ommoo axis lying between the 
two opp«ilite C"».es. 

LAVA. In addition to the observations of Sir 
William Hamilton, Bergman-, Formes, and Dalmicu, 
on the compof'tion of d flerent lavas, wh'ch ha?-- been 
given in the Emejclmbttti*, we cannot refufc ourfeWcs 
the pleafnrc of noticing, in this place, thofe of Sir 
James Hall. Trom a number of well deviled expe- 
riments, Sir Janx » thinks himftlf warranted to con- 
dude, that lava and whinttone are intrinficallr the fame 
fubrtanere t and ihit their apparent differences arife 
wholly from the circum.lances under which they have 
pafled firm a liquid to a folid flate The lavas, it it 
well known, have been cooled rapidly in the open air, 
y.rid the whins (according to Dr Hutton's ihroiy, 
which Sir J ante* fecms willing to adopt) fljwly in the 
bowels of the earth. 

Though we arc far from adopting that theory iu all 
its parte, to which we think iitfuprrabl: objections may 
l>c made (fee Earth, Knrycl. n' 1 20), we admit, that 
the experiment! of Sir James Hall go far to eflablifh 
the iJentity i,f lava and whinttone Thcfe experiments 
wc:e made upon {even different fpecies of whinttone 
and l:x lavas, tit" which four were broken from the ctir- 
tents of Etna a-id Vefuvios by Sir James himfclf. Each 
of the original whinflones was reduced, by fulion and 
fiitfeqtirnt rapid cooling, to a ltate of perfect glaft. 
This glaf*, being again placed in the furnace, was fub- 
jected to a fecond fufion. The heat, being then redu- 
ced to a temperature generally about i8' of Wedge- 
wood, was maintained flationary for fome hours ; when 
the crucible was cither immediately removed, or allow- 
ed to cool with the furnace. The confequence was, 
that in every cafe the fubftancc had loll the chandler 
of glafs, and by cryftallization had adorned in all re- 
fpetls that of an original whinftooe. It muft be owned. 



fruit, which, inftead of being monofpermous, contains that in mod cafes the new production did not exactly 
feveral feeds. This charader, which requires the in- rcfemble the imrticular original fiom which it was foim- 
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«d, lut fome other original of t!,e farr.e chf* ; ew 
to accidental varieties in the mode of rcfrigerxtioOi ana 
to chemical changes which unavoidably took place du 
ring the procef*. In the cafe, however, or the rock of 
Edinburgh eaftle. and of that of the basilic columns 
of Staffa, the artificial fubftancei bear a complete re. 
fcmblarce to their origiiMb, both in colour «nd tenure, 
i The lavas were now treated in the f*m; way, and 
were each, by fuGon and raoid cooling, reduced, as the 
whinitoncs had been, to ghf*. This j^l*f*, when fufed 
again and cooled flowly, yielded the fame kind of cry. 
ftallizcd, ftony, or earthy mafics, completely idfaoUtng 
■n original whin or lava. 

Although the internal ftructure of wa« thun ac- 
counted for, yet Sir James was embarraiTed with the 
(late of its external furface ; which, though cooled in 
contact with the open air, is feldom or never vitreous, 
holding an intermediate Ration between glafi and ftone-s 
but this difficulty was removed by a-circumnance which 
took place in the courfe of thefe experiments. It wa« 
found, that a fmall piece of gWfs of any of the lava*, or 
of feveral of the whins, being introduced into a muffle, 
the temperature of which was at any point between the 
20th md the 2 id degree of Wedgewood's fcale, the 
glafs became quite foft in the fpacenf one minotc; but, 
being allowed to remain till the end of a fceond minute, 
it was found to have become hard throughout in confe- 
quence of a rapid cryftalli/.ation, to have loll it* character 
of glafs, and to have become by 1 2 or : } degree* more 
infufible, being unaffected by any heat under 30, though 
the glaf* had been fulilleat 1 8° or at itV. This account- 
■ - cd for the fcoria on the furface of lavas ; for the fub- 
ilancc even at the furface, being in contact with the 
flowing dream, and furrounded with heated air, could 
not cool with exoeflive rapidity : and the experiment 
ihew», that fhould any part of the mafs, in defcending 
hest, employ more than one or two minute* in cooling 
from 21 to 20, it would infallibly lofc its vitreou* cha- 
ratter. 

' Independently of any allufion to fyftem or to general 
theory, Sir James Hall flatter* himfclf that thefe expe- 
riment* may be of feme importance, by Amplifying the 
hiftoiy of volcanoe*; and, above all, by fupcrfeding 
fome very extraordinary, and, he conceives, unphdofo- 
phical opinion* advanced with regatd to volcanic heat, 
which has been flated as poticlurig very little intenfity, 
and a* acting by fome occult and inconceivable influence, 

• or with the help of fome invisible agent, fo as to pro- 
duce liquidity without fufion. Thcfc fuppofitions, 
which have been maintained frrioufly by fame of the 
moll celebrated natnrahfts in Europe, hnve originated 

-from the difficulty of accounting for the ttony charac- 
ter of lavas when cumpared with that of glafs which 
they affume in confluence of fnf:on in our furnace*. 
But now he hopes we may be relieved from the neccf- 
fiiy of ftich violent efforts of imagination, fince the phc- 
-nwnena have iietn fully accounted fur by the limple, 
though unnoticed, prim iplc of refrigeration, and nave 
been repeated again and again with cafe and certainty 
in a fmall chamber furnace. 

LAVOISIER (Antoine LaurcnO, wit born in Pa- 
ri* on the 2f,th of '.uguil I?1J. His father, who di- 
rected his education, was opulent, and (pared no co!l 
for his improvement. The youth Ihewt ! a decided 
Ullcforthe phyfkal fcience*.' In 176^, 
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<- having propofed an extraordiaary premium for the heft UhWi 
and cneaptft mode of lighting the ftrtet* cf a large city, '-»— ' 
Lavoiticr obtained the gold medal; and his memoir, 
full of nice inveftigation, was priuted by the Academy. 
Into that body he wa< received on the 1 ^th May 176*. 
in fpite of a formidable onpoliliou ; r.r.d to its ferrice 
he ever after devoted his labours, and became one -of its 
mot cfcful affociatc* and coadjutor*. 

Hi* attention wa* fucceflmly occupied with every 
branch of pliyiical and mathematical fcience. The pre- 
tended convcrfion of water into earth, the analyfis of 
gypfum in the neighbourhood of Paris, the cryftalliza- 
tion of falte, the effect* produced by the grand: dt lauft 
of the garden of the Infanta, the project of bringing 
■water from l'Yvette to Paris, the congelation of water, 
and the phenomena of thunder and the aurora borcalis — 
all occupied hi* attention. 

Journey*, undertaken in concert with Gucttard into 
every diitricl of France, enabled him to procure num- 
berlefs materials toward* a defcription of the lit oologi- 
es! and mineralogical empire ; thefe he arranged into a 
kind of chart, which wanted little of being completed. 
They ferved all" > a* a foundation for a more labori- 
out work of hi* on the revolution* of the globe, and 
the formation of Couebtt dt la Ttrrc ; a work of which 
two beautiful fketche* are to be feen in the Memoirs of 
the French Academy for 1772 and 1787. All the 
fortune and all the time of Lavoifier were devoted to 
the culture of the fcience* j nor did he fecm to have a 
preponderating inclination for any one in particular, un- 
til an event, fuch as feldom occur* in tire annal* of the 
human mind, decided his choice, and attached him 
thenceforth exclufively to chemiftry— a purfuit which 
bat fince rendered his name immortal. 

l'he important difcovery of gafes was iuft an* 
nonnccd to (he philofophical world. Black, PrieflJey, 
Scbcelc, Cavendifh, and M»cbridc, had opened to phy- 
fiologifts a fort of new creation ; they had commenced 
a new era in the annals of geniu*, which was to become 
equally memorable with thofc of the compafs, printing, 
electricity, &c 

It was about the year 1770 that Lavoifier, flnick 
with the importance and grai.deur of this difcovery, 
turned hi* attention to this inexhaiillible fountain of 
truths, and ioftantly pewrcived, by a kind of initinct, the 
glorious career which lay before him, and the influence 
which this new fcience would neceffarily have over the 
whole train of phyfical refearches. Of thofc who had 
receded him, the moft indefatigable experimenter was 
rieflle v I but facts the mod brilliant remained frequent- 
ly unproductive in hi* hand* ; on every ocvation he was 
ready to frame fome crude hypoihcfis, which as hsllily 
he abandoned. Lavoifier was imbued with the true 
Ipirit of inductive philofophy ; his uufe rvations, emi- 
nently precile and luminous aKva\s pointed to general 
views. In 1774, he publilhed his chemical ooufcuks, 
which contained a very neat hillory of all that had been 
done with rripiCt to gafes, and concluded with the au- 
thor's capitd experiments, by which it was proved, 
that mi rali. in calcination, derive their augmentation of 
weight from the ahforption of air. Soon afterward, he 
(hewed, in opp.ution to PriclUey, that nitrous acid . 
compofid of Ri'r ; a re mirk, of which the importance 
appeared ia the fequel. His ingenuity as a chemitt 
wa* now fo well known, that in 1 7 76 Turgot employ- 
ed 
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Urn ficf. e4 him to infpect the manufa&ure of gmvpowder. He 
* " introduced fome valuable improvements, and, fupprcf- 
fing the odious viftta in queft of the materials ot fait- 
petrr, he yet- quintupled its produce. The pun pov/der 
would now carry notoifes, when formerly it would 
not reach 90. This fuperiority was indeed acknow- 
ledged in the tail war. 

It had been alleged, that by frequent diflillation wa- 
ter it converted into earth. This qucftion Livoilicr 
rcfolved in 1778, having (hewn that the earthy frdiment 
waa owing to the continual eroiion of the internal fur- 
face of the retort In that fame year he m»de a more 
imercfting discovery > namely, that the refpirable por- 
tion of ihe atmofphere is a cemftitucnt principle of all 
acids, and which he therefore denominated cxygen ; a 
moft important fact, and the firft great flep towards the 
new chemiftry ; which the composition of water, afcer- 
tained in 1783. triumphantly completed. 

Lavoifier poflctTcd dccifire advantage* over hi* con- 
temporaries j he ftudtcd a geometrical accuracy of in- 
veftigation ; and his wealth enabled him to make expe- 
riments on a lar};e fcale, and to ufe inlruraents of the 
moft perfect conftru&ion. He was able to hold in his 
houfc, twice every week, affembhes, to which Ire invi- 
ted every literary character that wa* moft celebrated in 
geometrical, phyfical, and chemical, lludies { in thefe 
inftnictive conwrfatioiuj, difcufliona, not unlike fuch a* 
preceded the firft eftablifhment of academies, regularly 
took place. Here tbc opinions of the moft eminent li- 
terati in Europe were cauvafTed : paflsges the moft flri- 
king and novel, oot of foreign wri'rrs, were recited and 
animadverted on ; and theories were compared with ex- 
periments. Here learned men of all nations found cafy 
admiffion ; Prieftley, Fontana, Elagden, Ingenhoufz, 
Landriani, Jacquin, Watt, Bolton, and other illuUrious 
phyf'ologifts and chemiffs of England, Germany, and 
Italy, found themfchrcs mixed in the fame company 
with La Place, La Grange, liorda, Coufin, Meunier, 
Vandermonde, Monge, Morvcau, and Berthollet. Hap. 
py hours paffed in thefe learned intcviews, wherein no 
fubjret was left uninveftigatcd that could pofiibly con- 
tribute to the progrefs of the feiences, and the amelio- 
ration and happinef* of nun. One of the grrateft be- 
nefits rtfultmg from thefe aflcmblugcs, and the infiuer.ee 
of which was loon afterward* ftlt in the academy i»f<lf, 
and confequtntly in all the phyfical and chemical works 
that have been puhlifhed for the hit twenty years m 
France, was the agreement eliablithed in the method* 
of reafoning between the natural philosophers and the 
geometricians. The precifion, the ftverityof flyle, the 
philofophicd method of the latter, was infcnftbly traisf- 
ftifed into the minds of the foimer; the philofophers 
became difciplined in the tatties of the geometricians, 
and were gradually moulded into their rrlemblar.ee. 

It was in the aflcmblage of thefe talects that Lavoi- 
fier e-mbellifhed and improved his own. When any new 
refult from focne important experiment prefeoted hftlf, 
a refult which threatened to influence the whole theo- 
ry of the fe'ence, or which contradicted theories till 
then adopted, he rrpeated it before this feket flirty. 
Many time* fncccfTivdy he invited the fevereft objec 
tions of hit critical friends ; and it was not till aftir he 
had futmounted their objections, to the convict on and en- 
tire perfuauon of the fociety ; it was not till after he hsd 
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removed from it all myftcry and obfeurity, that lie ren- 
tured to announce to the world any difcovery of his own. 

At length he combined his philofuphical views into 
a coifi'Ur.t body, which he publiihed in 1789, under 
the title of F.iimmli of Cbem/tty • a book which i* a 
moil beautiful model of icientibc compofttion, clear, lo- 



Livolflcr. 
* 



cal, and elegant. It would be forci; 
attempt an expolition of the prii 



rn to our purpolc 
pies, or to expa- 
tiate on the merit*, of this celebrated fyftem ; which, 
within the fpace of a very few yean, has been almoft 
universally edopted, and which, if not the genuine in- 
terpretation of nature, app'oaclves as near to it as the 
prefent ftate of knowledge will permit* Sec Chimis- 
iiy in this Supplant*!. 

The laft, but not the lead ufeful, of Lavoifier's phi- 
lofophical refearches, on the Pcrfotration of Animals, 
was read to the Academy on the 4th May 1 79 1, and 
of which part \»as ptiblilhed in the volume for 1790. 
He found, by fome delicate experiments made in con- 
junction with Seguiu, that a mar. in 24 hour* perfpires 
4 c ounces ; that he confume* 33 ounces of vital air ; 
that be discharges from the lungs 8 cubic feet of car- 
bonic acid gas, of which one-third is carbon and two- 
thirds are oxygen ; that the weight of water difchar- 
gcd from the lungs amounts to 33 ounces, of which a, 
arc hydrogen and jo oxygen, exclufive of 6 ounces of 
water already formed, lolt in pulmonary perfpiration. 
Thefe difcoveries were directed to the improvement of 
medicine. 

We have mentioned the afliflance which Lavoifier 
received while he was digefting his new fyftem of che- 
miftry ! but we muft add, that to him pertains exclu- 
lively the honour of a founder. His own genius was 
his fole conductor, and the talents of his aflbciates were 
chiefly ufeful in iUuftrating difcoveries he himfclf had 
made ; he firft traced the plan of the revolution he had 
been a long time conceiving ; and his colleagues had 
only to purfuc and execute his ideas. 

In the twenty volumes of the Academy of Science?, 
from 1772 to 1793, are 43 memoirs of Lavoifier, re- 
plete with all the grand phenomena of the fcicaVc ; the 
doctrine of combullion. general and particular; the na- 
ture and analyfis of at r.ofpherical air : the formation 
and fixation of elaftic 'fluids ; the properties of the mat- 
ter of heat ; the corr.polition of acids; the augmenta- 
tion of the ponderof.ty of burnt bodies; the decompo- 
fttion and rccompolition of water ; the diffolution of 
metals ; vegetation, fermentation, and snimalization. 
For more than 15 year* cor.fecutive, Lavoifier purfued, 
with unfhaken conftancy, the route he had marked out 
for himfclf, without making a fingle falfe flep, or fuf- 
fcring his a'dour to be damped by the numerous and 
incrcaling obftaclcs which conrlantly befet him. 

Many were the fervices rendered by Lavoifier, in a 
public and private capacity, to manufacture*, to the 
feiences, and to artifts. He was treafurer to the Aca- 
demy after Buffon and Tillet, and introduced economy 
and order into the accounts, ile was alio a member 
of ike Board of Confutation, cod took an active (hare 
in whatever waa going forwards. When the new fy- 
ftem of meafuies was agitated, and it was propofed to 
determine a degree of the meridian, he made accurate 
experiment* on the expanfion of metals, and conflict- 
ed a metalline thermometer. By the National Conven- 
tion 
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Ltvoificr, tion he was confulted on the mean* of improving the 
. Lc * dj . manufacture of affignats, anJ of increafing the difficult 
* ties of forgirg them. 

Like a good citizen, Lavoificr turned hii thought* 
to political economy. Between the years 1778 and 
1785, he allotted 240 arpenlt in the Vcndomois to- expe- 
rimental agriculture, and increafed the ufi.il produce by 
one-half. In 1791, he was invited by the Coniliturnt 
AfTembly to digeft a plan for Amplifying the collection 
of the taxes. Tbii gave occafion to an excellent re- 
port, afterwards printed with the title of Territorial 
Ruhr if Frmntt. At thit time, alfo, he was appointed 
commiflioner of the national treafuty, in which he ef- 
fected fome beneficial reforms. 

During the horrors of the Robcfpicrrean dictator- 
fhip, Lavoifier told La I.andc that he forefaw he fltotild 
he ilripped nf his property, but that he would work 
for his bread. The profeiTun of apothecary would 
have fultcd him the bell. Dut his doom wm already 
fxed. On the Btb of May 1794. cmfamdcd with 28 
farrrrrj general, he furTered on the t-iflbld, merely be- 
caufe he was rich * 

Lavoifier was tall, and of a graceful, fprightly appear- 
ance. He WM mild, foci*bk, obliging, and extremely 
active t ami in his manners he was unaffectedly plain 
and limple. Many young a.en, rot blcffcd with the 
I'ifts of tortu-e, but incited by their genius to woo the 
fciences have conitffed tlieir obligations to hin for pe- 
cuniary ai 1 1 many, alfo, wete the unfortunate whom 
he relieved in filence, and without the orientation of 
virtue. In the comrrunea of the department of the 
l.tir and Char, where he poffeir-d conliderablc eltates, 
he would frequently viiit the cottages of ind'gctice and 
rliftufs ; and long will hit. memory be chcrifhtd there. 
Dut his reputation, influcacc, virtues, and wraith, gave 
him a great preponderance, which ur.fortunately provo- 
ked the jealoufy of a crew of homicides, who made a 
fport of facriticing the lives of the bell of men to a ten- 
, guinary idol. 

Thin great and good man marrird, in 1771, Marie- 
Anni-Pierette Paulxc, daughter of a farmer general ; a 
woman whofe wit aod accomplifhmcnts conflitutcd the 
trharm of his life ; who aflifted him in his labours, and 
even engraved the figures of his lall work. 

LEAD. Sec that article (Encycl.), and Chkmi- 
« trv- Index in this SuppltmtrU. It it well known, that 
lead generally contains a portion of liker, and fome- 
times of gold ; and that there are occafiors, particular- 
ly in aflaying, when it ia of importance to have it freed 
from thefe metals. For accompliihing thefe purpofes 
different prnce-fTcs have been propofed : but the follow- 
ing by Pet. Jac. Hjelm, as it ia the kail expeiri'rvc, pro- 
inifcs to be the moA ufeful : 

Litharge {fee Emycl.) was the ftibftancc on which 
this chemill made his experiments, and h« principal ob- 
ject was to free it from all mixture of filvcr. '1 his was 
accomplifhed in the following nvoner : He placed a 
crucible, io which half a pound of litharge found good 
room, and w hich was fitted with a cWe cover, in a 
wind-furnace filled with dead coals. He then put in. 
to the crucible a mixture of four ounces of potafh and 
trie fame quantity of powder of flint. When the whole 
was well melted by ^Lengthening the draught, and ma- 
king the coal* glow, he took off the cover, and laij 
hold of the crucible with a pair of tongs, in order to 

1 
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take it out, and to fuSer this very fufible glafs to cover UaJ. 

the iulirJe of the crucible, to fecure it from the glafj of Mn4 
the lead which he meant to melt in it. The fuperflu- ' J 
ous glafs was poured out ; the ciuciblc again placed on 
its foot, Rod half a pound of litharge thrown into it 
with a (hovel. The cover was placed upon it while the 
litharge was melting ; and when it was thoroughly 
glowing and fluid, charcoal duft was lifted into the un- 
covered crucible through a fievc, fo that the fur face of 
the litharge was completely covered with it. This im- 
mediately produced an effervefcence, and the rifing of 
bubble.", by mears of the leparation of the air occalion- 
cd by the reduction of the lead. During this procefs, 
the cover was put on, and a few coals thrown into the 
furnace : when thife were burnt, every thing in the 
crucible was quiit, and the melted m.-ls «a> poured in* 
to a warn conical mould. The crucible was then again 
filkd with half a pound of the fame kind of litharge, 
and put into the furnace, a- d charcoal dull was fcvcial 
tirr.es lifted over the milled furface, till it was well co- 
vered before the niafi was thrown out, a fufficirnt fpace 
being every time left for the cffervcfccnce. The firtl 
mafs had, in the mean time, become cool, am}, on eta- 
ruination, contained four ounces r.f lead at the bottom, 
and litharge at the top. When this litharge was re- 
duced w ith potafhes and wine ftonc, the lead thence ob- 
tained, w hich weighed 23 ounces, was found to contain 
Iris than one half grain of filvcr in the pouttd. In the 
fecoud m?fs there was found fomcwha more than !ix- 
ounces of kad, which contained all the filvcr that had 
been before mixed with the litharge, becaufc in the lead 
which had been reduced from the litharge in the above 
manner, there were no perceptible traces of filver. i his 
lead was then melted over a flow fire, and caft into bars. 



which were rolled fmooth, and fo 



into made* of a 



known weight, to he ufed for affaying gold and filver, 
and for other purpofes of the fame kind. All thefe 
meltings were made in one crucible, which, according 
to every appearance, remained unhurt. If the fame ex- 
periment* wete made with red lead, the like refult would 
infallibly follow. 

With the fame view of obtaining lead free from fU- 
ver, he melted, in the like manner, half a poun l of white 
lead, which produced half an ouoce of lead When the 
litharge ftaudiug over it was icvived, the lead obtained 
was Kill found to contain too much filver. He there- 
fore precipitated another halt pound of white lead be 
charcoal powder, after the lead that ft.ll frrm it had 
been feparatcd ; and then it produced, by reviving, a 
maf* of lead without any mixture of filver. 

LEDYARD ( ), the celebrated, though 

unfortunate, traveller, was a native of North America, 
but of what province we have not learned We arc 
equally ignorant of the year of his birth, and the rank 
of his parents ; but have no realou to chink that they 
were opulent. From his taily youth he difplaycd a 
ftrong propenfity to vilit unknown and lavage countries; 
and to grrtify that propenfity, he lived for feveral ycais 
with the American Indians, vvhofe manners and habits 
he fcemcd in foroc degree to have acquired. After- 
wards he failed round the world with Captain Cook m 
the humble Oat ion of a corporal of marines ; anc> on hjs 
return, he determined to tiaverfe the vail e minent of 
America, from the Paciric to the Atlantic Ocean. 

This delign being fiuftrated by his not obtaining a 

paflagc 
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' ir '• ptlTage to Nootlu Sound, he determined to tmvd over fources of information, generally nrglcded by travel. Leayard' 



Und to Kamfchatka. With thit view he went over to 
OAend, with only ten guinea* in his pocket, and pro- 
ceeded by the way of Denmark and the Sound to the 
capital of Sweden, and endeavoured to crofs the Gulph 
of Bothnia on the ice \ but Ending, when he came to 
the middle, that the water was not frozen, he walked 
round the gulph to Peteriburgh. Here he found him- 
felf without flocking! or fhocs ( but procured relief 
fiom the Portuguefc ambaffador, and obtained leave to 
proceed with a detachment of (tore* to Yakutz. He 
made thi* journey of fa thoufand miles, and there met 
Mr Billrngt, an Englilbman, whom he had known on 
board Captain Cook's (hip, Fiom thence he went to 
Oczakow, on the coaft of the Kamfchatka Sea ; but 
being too late to tmbark that year, rt turned to Yjk.uU 
to winter. Here he was, on tome fufpicion, feized, 
conveyed on a fledge through Northern I artary, and 
left on the frontiers of the Polilh dominions. In the 
midft of poverty, rags, and difeafe, he however reached 
Koningfljurg, where he found friends that enabled him 
to reach England. 

On his arrival in London, he waited on Sir jofeph 
Bar.xS, on whofe credit he had, in bis diftreft, received 
at different times 15 guineas. Sir Jofeph communica- 
te- 1 to him the views of the African Afibciatton, and 
pointed out the route in which they-wiihed Africa to 
be captured. On his engaging at once in the enter, 
prife, Sir Jofeph alked him when he would be able to 
let out. " To-morrow morning," replied Lcdyard, 



I crs, enabled him to obtain, at a very (mail ex pence, ' 
more correct information coucerning the African na- 
tions and their trade, the pofition of places, the nature 
of the country, the manner of travelling, &c. than could 
have been eafily obtained by any other method. He 
thus learned, that the Arabs of the defert have an in- 
vincible attachment to liberty, though it is Angular that 
they have no word to exprcis liberty in their language. 
The Mahorecdans of Africa are a trading, fuper&itious, 
and warlike fet of vagabonds. He faw near ico black 
flaves cxpofed to fale, who had been brought fiom the 
interior parts of Africa ; their appearance lavage, but 
not like piifonets of war ; they had head ornaments, 
and their hair plaited in detached plaits of great length. 
Another parcel, which had come from Darfoor, were 
ttioltly women ; and the beads, and form other ornac 
ments which they wore, were Venetian. They were 
well formed, quite black, had the true Guinea face, and 
ctuled hair. Mr Lcdyard was informed, that the king 
was a merchant, and concerned in the cara- 



vans j that 20,^00 negro (laves are imported into £- 
gypt annually. Among fame Senaar flaves, he faw 
three of • bright olive colour, but tbeir heads uncom- 
monly formed, the fotehead the nan o weft, loagcu, and 
moil protuberant he ever faw. 

The Senaar caravan is tlie mod rich ; that of Dar- 
foor is not equally fo. though it trades with almoft the 
fame commodities. Beftdea flaves, thefe are gum, ele- 
phants teeth, camels, and oftrich featlters ; for which 



without hefttation. At thi* interview the prefident of are received in exchange trinkets, foap, antimony, red 
the Royal Society declares, that he was (truck with the linen, razors, fciflars, mirrors, and beads. Wangara, 



figure of the man, the btcadth of his chert, the open- 
net* of his countenance, and the rolling of his eye. 
Though fcarcdy exceeding the middle fixe, his figure 
indicated great ftrength and adivity. Defpifiug the 
accidental diftindions of focicty, he fecmed to regard 
no man at. his fuperior; but his manners, though coarfe, 
were not difagrceable. His uncultivated genius was 
original and coraprehennve. From the native energy of 
hj* mind, he was adventutoua, curious, and unappalled 
by dangers ; while the ftrength of his judgment united 
caution with energy. The track pointed out to him 
was from Cairo to Senaar, and thence weftward in the 
latitude and fuppofed direction of the Niger. 

1 le was not ignorant, that the talk afligned him was 
arduous and big with danger ; but inflead of (blinking 
from it, he (aid, on the day of his departure, " I am 
accuftomcd to hard (hips ; 1 have known both hunger 
and nakedncf* to the utmoll extremity of human fuffer- 
ing ; I have known what it is to have food given me as 
charity to a madman ; and I have at times been obliged 
to (belter myfelf under the raiferies of that character to 
avoid a heavier calamity. My diftrefles have been greater 
than I ever owned, or ever will own to any man. Such 
evil* are terrible to bear, but they never yet had power 
to tarn roe from my purpafe. If I live, I will faithful- 
ly perfoem, in its utmoft extent, ray engagement to the 
Society : aud if I periih in the attempt, my honour will 
be fate; for death cancels all bonds.' 



to which the caravans alfo trade, was represented to Mr 
Lcdyard as a kingdom producing much gold ; but the 
king feems to intermeddle with commerce as well as 
the potentate of Senaar ; for in order to deceive Aran- 
gers, and prevent them from guefling at the extent of 
his riches, he was reported to vary continually the gold 
ufed in bsrter, which it is his province to regulate, and 
of which he ilTues at one time a great quantity, and at 
others little or none- A caravan goes from Cairo to 
Fezzan, which they call a journey ol fifty days; and as 
the csiavans travel about to miles a day, the diftancc 
muft be about tooo miles ; from Fezzan to Tomhuc- 
too is 1 800 miles ; from Cairo to Senaar about 600 
miles. 

Such was the information which Mr Ledyard deri- 
ved from the metchunt* of the caravans in Egypt ; but 
when he was about to verify it by his own obfei vations, 
and had announced to the AiTociatiem that his next 
dilpatch would be dated from Senaar, he was feized with 
a bilious complaint, which fruit rated the (k 'II of the mod 
eminent phyficians, and put a period to his travels and his 
life at Cairo. It is needlefs to fay how much his death 
was regretted, or how well he was qualified for the ar- 
duous enterprife in which he had engaged. The per- 
fon who, with fuch fcanty funds, could penetrate the 
frozen regions of Tartary, fubfift among their churlifh 
inhabitants, and ingratiate himfelf with the ferocious 
Moors of Egypt, could hardly have failed to obtain 



After receiving his inftru&ons and letters of rccom- kind reception from the gentle and hofpitablc Negro, 

mendat ion, this intrepid traveller failed from London on had no untoward circurnftance intervened. At Se- 

the 30th of June 1788 ; and in 36 days arrived at A- naar, indeed, his rifk would have been great ; and Mr 

kcxandna. Proceeding to Cairo, where he arrived Au- Bruce was decidedly of opinion, that a man fo poorly 

guft the 1 7th, he vifitcd the (lave markets, and coove» attended as Mr Lcdyard, could never have made his 

fed with the travelling merchants of the caravans. Thefc efcape from that treacherous and ferocious people. 
Svtrv. Voi.. II. Part I. K The 
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The observations of this accurate obferver on the fe- 
male character, though they have been repeatedly quot- 
ed in other works, are well intitled to a place here j 
and with them we ftiall conclude this (ketch of hi» life: 
" I have alway* (fays he) remarked, that women in all 
countries are civil and obliging, tender and humane { 
that they are ever inclined to be gay and cheerful, ti- 
and roodeft ; and that they do not befitate, like 
, to perform a generous action. Not haughty, not 
arrogant, not fuperciliou* ; they are full of courtefy, 
and fond of forirtyj more liable, in general, to err titan 
man ; but in general alfo more virtuous, an-? perform- 
ing more good action* than he. To a woman, whether 
civilized or lavage, 1 nevrr addrelTed tnyfelf, in the lan- 
guage of decency and fn'endftip, without receiving a 
eleceiit and friendly anfwer. With man it haa often 
been otherwife. In mndering over the barren plain* 
ef inhofpitable Denmark, through honcft Sweden, and 
frozen Laplind, rude and churlifh Finland, unprincipled 
Rnflla, and the wide fpread regions of the wandering 
Tartar; if hurgry, dry, cold, wet, or P. k > he women have 
ever been friendly to me, and uniformly fa. And to add 
to this virtue (fo worthy the appellation of benevolence), 
thefe action* have been performed in fo free and kind a 
rtiAnner, that if I wa» dry, I drank the fweetcft draught ; 
and if hungry, I eat the coarfeft morfet with a double 
relifh." For a fuller account of I.edyard, fee The 
T ranfaBiont of the African AJociation, or A View of 
the I. (lit Dfeovtriei in Africa. 

Hyperbolic LEGS, are the end* of a curve line 
that partaken of the nature of the hyperbola, or having 
afymptot*. 

LEMINGTON PstlOftl, i* a village two miles eaft 
of the town of Warw ick, famous for it* mineral water*. 
One bit Ipring, which rile* near the church yard, hat 
been long known, as w<-H as another which rife* in the 
bed of the river; but the mod remarkable tyring 'a as 
difcovered in the year i7y>. The watc» ot both 
fprings have been analyzed with great accuiacy by 
William Lamtjt* M. A. late Fellow of St John'* col- 
ledge, Cambridge, who ha* given u» the following fv- 
noptical table of the fubilanec* contained in tl»cm : 

Gii/nut Fitiittl contained in a Wine- gallon M Culic lotbtt. 



Hepatic gat 

As-otic gat 
Carbonic acid gat 



WATER OF THE 

niw triune. 

Too fmall to It 
meafurtd. 
3-5 
•5 



WA tee or THE 
old srmsc. 
Too fmall to be 
meafurtd. 
3 



Solid tontentt of a Win* gallon in Gramt. 



Carbonat of iron 
Oxydt of iron at: 

manganefe - 
Oxygtnattd murtai 

ef iron and man 

gantft 
Sulphur - 

Muriat of magnefia 
M nr. at tj t"di 
Svpbot ofj'oda 
Sulphat of A 



WATER OF THE 

new sfeimg. 

•75 

Unknoit>n,lut vtn 
fmall. 

Uninovia, tut very 

fmaJL 

i i.S 
433 

It2 i>.J 



water of th e 
old sseinc. 

7#o fmall to be 



Unkno%m,bat very 
fmall. 



J8 
330 

6a 
146 
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In the courfe of hi* experiment*, for which we 
mnil refer to the original memoir, in TranfacTtion* 
of the Manchefter Society, Mr Larmbe thirks he dif. 
covered the origin of the muriatic acid. He found a 
coincidence, very unexpected, between the htpatiled 
folution of iron and the oxygenated mutiat of iron. 
" I had al mo It concluded (fay* he), from the refem- 
blance between the propertic* of thia fall and the phe- 
nomena of the water, that the water contains this very 
flit. Now, I conclude, that they contain a matter, be 
it what it may, produced by the action of hepatic gta 
on iron. But they are the very fame facts which form 
the bafts, upon which each feparate inference is built. 
Doc* it not follow, then, as a ncceflTary cotifeq'tencc, 
that the hepatifed folution itfelf contains a muriat of 
iron highly oxygenated, and that therefore in thit pro- 
rfi muriuic acid it generated f This cooelufton feemfd 



Leila. 



BUthorifcd bv reafon, and experiment has confirmed it.' 

LEMNISCATE, the name of a curve in the form 
of the figure of 8. 

LEMON juice, is an article of fuch harmlcf* lux- 
ury, and in fome cafes of fuch real utility, that many 
of our readers will be pleafcd to know a fimplc method 
by which they may obtain it in great purity. I the 
article Chemistry (Sufpl.), n-476, we have fliewn 
from Schecle and Disc, how to obtain the citric acid 
perfectly pure, and in the form of cryltaU; but here 
we mean nothing more than to fhew how it may be 
completely feparated from that fltmy fubAancc with 
which it is always mixed in the lemon, without allow- 
ing it time to fpoil or to acquire any disagreeable tafle 
during the feparation. Thi* we are enabled to do bv 
M. Brugnatelli, who, in the jd volume of the Annali at 
Cbimia, inform* us, that he cxprefled in the common 
manner the juice of perfectly ripe lemons, Bod drained 
it through a piece of linen. In half an hour he It mir- 
ed it again, to free it from a little llimy imtter which 
had fettled at the bottom of the vctTcl Me then add- 
ed to the juice a certain quantity of the ftrongell fpirit 
of wine, and preferred the mixture lor fome day* in a 
well corked bottle. Dming that time there wa* a con- 
liiicrablc dcpolit. which to all appearance wat of a ll my 
nature, and wt.ich he feparated by filtering paper. If 
the duid was loo thick to pal* through the trlter, be 
diluted it again with fpirit of wine, .ttfter thia opera- 
tion, the dcoofit remained on the paper, which wa* en- 
tirely covered with it ; and he obtained, in the vcffel pla- 
ced below, the pureft acid of lentous combined with, 
ipirit of wine. 

If it be required to obtain the acid perftdly pore, 
nothing i* necelTary but to feparate from it the fpint of 
wine, which can be bed effected by evaporation. The 
acid of the lemon* aflumea, after it haa been freed from 
the fpirit of wine and the moiiiure combined with it, a 
yellowi/h colour, and become* fo ttrong, that by its taiie 
it might be conudered aa a mineral acid. 

It is not neceflary to evaporate the fpirit of wine in 
a clofc vcflcl, if the experiment is made only on a fmaH 
scale ; nor is there any danger that in open vcffels any 
of the acid will be loft, aa it ia too fixed to be volatiLu 
fed by the fame degree of beat at which fpirit of wioe 
evaporates. This acid has peculiar proper lies, which 
defer ve farther examination. 

LENSES (fee Lt*a and Dioeteice, Zncytl.), are 
or ground. 

* axe ufcd only in the finglc microfcope; 



uiyi 



)gle 




lias* 
XXill 



melu'ng it at the flame of a e 
tains lead, which is dilpofcd 
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and the ufital method of making them has been to draw 

out a tine thread of the foft white gird called eryjlal, 
and to convert the extremity of this into a fpherulc by 

candle. But this glafs con- 
to become opakt* by par- 
tial reduction, unlets the management be very carefully 
attended to. We arc informed, however, by Mt Ni- 
cholfon, that the hard glafs ufed for windows fckiom 
fails to afford excellent fpherulcs. Thin glafs it of a 
clear bright gTeen colour when fecn edgewife. A thin 
piece was cut from the edge of a pane of glafs lefs than 
one tenth of an inch broad. This was held perpendi- 
cularly by the upper end, and the flame of a candle was 
directed upon it by the blow pipe at the diilancc of 
about an inch from the lower end. 1'bc glafs became 
foft, and the lower piece defcended by its own weight 
to the di fiance of about two feet, where it remained Im- 
pended by a thin thread of glafs about one live hun- 
dredth of an inch in diameter. A pzrt of this thread was 
applied endwife to tbe lower blue part of the flame of 
the candle without the ufc of the blow- pipe. The ex- 
tremity immediately became white hot, and formed a 
globule. The glafs was then gradually and regulaily 
thru ft towards the flame, but never into it, until the 
globule was fufuciet.tly large. A number of tiiefe were 
made; and being afterwards examined, by viewing their 
focal images with a deep magnifier, proved very bright, 
pei feci, and round. 1 his, as the ingenious author ob- 
iei'es, may prove an acceptable piece of information to 
ihofe eminent men (and there arc many fuch), whofe 
narrow circumilances, or remote fituatiocs, are obliged 
to have recourfc to their own (kill and ingenuity for 
experimental implements. • 

Ground Litest:, are fuch as are ground or rubbed in- 
to the defircd (hapc. and then polifhed. Different 
thapea have been propofed for lenfea ; but in the article 
Optici, n= 2Ci (Emre/.), it has been fhewn that, alter 
ail, the fpherical is the moft praftically ufefuL By 
many of the methods of grinding, however, the aitifi- 
cer, with his utmoll care, can only produce an approxi- 
mation to a truly fpherical figure ; and, indeed, gentle- 
men have, for the moil part, nothing to depend on for 
the fpbericity of the lenfes of their telefcopes, but the 
care and integrity of the workmen. In the 41ft vo- 
lume of the 1 ranfaaionsof the Royal Society of Lon- 
don, a machine is defcribed by Mr Samuel Jenkinp, 
which) as it is contrived to turn a fphere at one and 
the fame time on two axes, cutting each other at right 
angles, will produce the frgmeot of a true fphere mere- 
ly by turning round the wheels, and that without any 
care or fkill in the workmen. The following defcrip- 
tion of this machine will enable our readers fully to 
comprehend its conflruCtion, and the mode of ufmg 
it : A is a globe covered with cement, in which arc 
fixed ilie pieces of glafs to be ground. This globe 
is faftcocd to the axis, and tutus with the wheel B. C 
is tbe brafs cup which polilhts the glafs : this is fafteii- 
rd to the axis, and turns with the wheel I). The mo- 
tion of the cup C, therefore, is at right angles w ith the 
notion of the globe A ; whence it follows dcmonltra- 
Ll) , that the piece* of glafs ground by this double mo- 
tion muA be iormed into the tegmenta of fplicrcs. 

LEO X- it a pontiff to w hom learning, and art, and 
(since, aie fo deeply indebted, that not to give a fketch 
fit uiaiiic and character, is a Work of thin kind, would 
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be an unpardonable omifEon, A character of him n in 
died given in the Encyclopedia ; but it is fo far from the " 
truth, that it is difficult to conceive the prejudices under 
which he mutt have labouicd by whom fuch a libel wa» 
diawn up. 

Leo, whofe name, before his elevation to the pontifi- 
cate, was Giovanni dc Medici, was the fecond fou of Lo- 
renzo de Medici, juflly ft y ltd the Magnificent. In the 
life of that great man publilbed in this Sufpleweni, the 
leader will ice by what means, and for what purpefe, be 
got Giovanni railed to the dignity of cardinal at fo 
early a period of life ; and in the elegant work of Rof- 
COC, to which we. there refer, he will find fuch inflruc- 
tions of Lorenzo to the cardinal as rtmft have made a 
deep imprefljOR on his youthful mind. 

Speaking of Tut promotion, Lorenzo fays, " The firft 
thing that I would fuggell to you, is, that you ought 
to be grateful to God, »r.d continually to recollect that 
it is not through your merits, your prudence, or your 
foliciludc, that this event has uken place, but through 
his favour, which you can repay only by a ptous, cbaflc, 
and txtviplary life ; and that your obligations to the 
performance of thefe duties are lo much the greater, as 
in your tarlj years you have given Come nafonablt na> 
ptciaiwn that your riper age may produce Inch ftuits. 
It would indeed be highly disgraceful, and as contrary 
to your duty as to my hopes, if at a time when others 
difplay a greater Iharc of reafon, and adopt a better 
mode of life, you ihouU forget the preerpis of your 
yciith, and forfakc the path in which you have h'ahtrt* 
trodden." — " I well know (continues Lorenzo), that as 
you arc now to refide «t Rome, that link of all iniquity, 
the difficulty of conducting youifclf by thefe admonitions 
will be incTcafcd. The influence of example is itfclf 
prevalent ; but you will probably meet with thofe, who 
will particularly cndcavoui to corrupt and iucite you to 
vice j becaufe, as you yourfelf may perceive, your early 
attainment of fo great a dignity is not ubferved without 
envy, and thofe who could not prevent your receiving 
that honour, will fecrctly endeavour to diminilh it, by 
inducing you to forfeit the good ellimatiun of the 
public." — '* You are not unacquainted with the great, 
importance of the charade r which you have to futtatn ; 
for you well know, that all the Chrittian world would 
profper if the cardinals were what they ought to be ; 
becaufe in fuch a cafe there »•,...! J always be a good 
pope, upon which the tranquillity of Chriflcndom fo 
materially depends." 

As this was a confidential letter from Lorer./.o to his 
fon, the firft of thefe extract* fumilhts very fulficicm 
evidence, that Giovanni had been at leaft a well behaved 
boy, diligent in his ftudief, and regulsr in his conduct ; 
and without fuppoling him remarkably religious, the 
admonitions of fuch a father, aided by his own ambi- 
tion and love of letters, would (uiely guaid him againll 
fuch grofs heentioufnefs as that of which he is accufed 
in the Encyclopedia. How much he revered his father, 
i> apparent fiom the letter which he wrote to his biother 
immediately after Lorenzo s death. " What a father 
;fays he) have wc Ion ! How indulgent to his children! 
Wondei not, then, lbs* 1 giieve, that 1 lament, that I 
tnd no reft. Yet, my brothci, I have foine conization 
in reflecting that 1 have thee, whom 1 Hull always re- 
gartj in the place of a father." Surely thi* in not the 
language of a gicfs fenfualut, or of one who tould ioon 
K 1 forget 
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forget the falutary admonitions of fuch a parent as Lo- 
> de Medici But it if ncedlefi to infer the de. 
of hii chsra&er by fuch reafonings m thcfe. 
The dory pnblifhtd in the Encyclopedia, of the manner 
in which the Cardinal de Medici obtained the tiara, can- 
not poffibly be true. The reader, who (hall turn to 
the article Pope in that Work, will find that the con- 
clave, when fitted up for an election, i* fo large a place, 
that we may fafcty affirm, that had the cardinal's ulcer 
difcharged matter fo fetid at to poifon all tbt crth, the 
EfTtrtion of the phyficiana would have been verified, and 
that in the then ftate of the healing art, the new pope 
could not have furvived a month. Let it be remem- 
bered, too, that Leo, at his acceflion, was not 30, but 
37 year* of age, and that he had long ruled in Florence 
with fovereign f.vay by the fame means which had up- 
held the authority of his father. The follies of youth, 
therefore, had he ever been remarkable for fuch follies, 
irurft have been over with him ; and in fuch a ftate as 
Florer.ce he couki not have maintained the authority of 
Lorenzo, without ethibiting not ooly l.orcnzo's libe- 
rality, but likewife his decency of manncts. 

The neat charge brought agair.ft Leo in the Ency- 
clopedia is, that he- published general indulgences 
throughout Europe ; and this is fo expreffed as to lead 
the ill informed reader to fuppofe, either that no fuch 
indulgences hid ever been publiihcd by any of his pre- 
decefors, or that there was fomething peculiarly fcan- 
daloui in Leo's mode of pnblilhing them. Both fnp. 
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pofition*, however, are 
council of Trent, who 



hiftorian of the 
not partial to the 

court of Rome, or to the difpenfing power of the pope, 
ha* (hewn, that the practice of railing money by the 
publication of indulgences, had prevailed ever fince the 
year it 00; that many former popes had raifed money 
m this manner for purpofes much lefs laudable than 
thofe which Lto had in his eye \ and that the real caufe 
of Luther's attack upon Leo's indulgence* was, that 
they were preached through Saxony by the Dominican 
friar* 1 whereas the preaching of former indulgence* had 
been committed to the hermits of St Auguftioe, the 
order to which Luther him felt" belonged ! 

Leo is likewffe acetified in the Encyclopedia of being 
a profefled infidel, and of having called Chriftianfty " a 
sable very profitable for him and his predccefTbm." But 
of the truth of this accufation there fecrra not to be the 
fhadow of evidence. Leo had too much fenfe to utter 
exprtffions of this kind, even had he been an unbeliever 
ki his heart ; for he could not poffibly expect that his 
and pardom would be purehafed, had he 
in fuch ftrong terms that they were of no va- 
lue Father Paul indeed fays, that be was not a deeo 
divine, or fo pious as fome of his predeceffors ; but he 
affirms, that he adorned tbt papacy with many admirable 
qualities ; that he waa learned, affable, liberal, good; 
that he delighted in healing differences, and that his 
equal had not, for many years, filled the chair of St Peter. 
Surely this is not the character of a profane infidel I 

Leo has been charged with railing his own family to 
grandeur at the ex pence of juftice ; and of dealing 
treacheroufly, in order to effect this purpofe, both witb 
the emperor and with the French king. But the charge 
i-, either falfe or greatly exaggerated. He loft no op- 
rtuuity indeed of aggrandizing his relations, well 
that io order to fecurcto them any lafting be. 



nefit, it was neceflary that they mould be powerful Lw 

enough to defend themfelves, after his death, from the ^' & 
rapacious aim* of fucceedmg pontiffs ; but, in profecu- ^ t_ 
ting this plan, he was fo far from acting tyrannically or 
injur ioufly to others, that during his pontificate, the papal 
dominions enjoyed a degree of tranquillity fuperior to 
any other Italian ftate. During the contefts that took 
place between the emperor and the French king, fo far 
from acting ticscheroufly, he distinguished himfelf hy 
his moderation, his vigilance, and his political addrefs ; 
on which account he is juftf - celebrated hy an eminent 
hiftorian of out own as " the only prince of the age • Th h. 
who obferved the motions of the two < 
narchs with a prudent attention, or who 
proper folic it ude for the public fafcty." 

We truft tlwt co zealous Prouuaot will think we 
have employed our time ill, in vindicating the character 
of this fplendid pontiff; for good learning, aad, of 
couife, true religion, arc more indebted to Leo X. than 
to any other individual of the age in which he lived, his 
father Lorenzo alone excepted. 

JLmo Minor, the Link Lion, a conftellation of the 
northern bemifpherc, and one of the new ores that were 
formed out of what were left by the ancient*, under the 
name of StclU Informci, or unformed ttars. See As- 
tronomy, n 3 4C0, Encycl. 

LESLIE (Charles), was a man io eminent for his 
learning, his talents, and his piety, that a fuller account 
of him than that which ia given in the Encyclopedia 
muft be acceptable to our Cbriftian readers. He waa 
the fecond fon of Dr John Lellic biftiop of Clogher in 
Ireland, who was descended fiom an ancient f--.rr.ily in 
the north of Scotland, and being an admirable fcholar, 
role to the dignity of bifhop of Orkney in his own 
country, whence he was tranflated, in 1633, to Raoho-; 
in Inland, and afterwards, in 1661, to the lee of 
Clogher. 

Our author was born in Ireland, but in what year 
we have not learned. A ludicrous ftory goes indeed of 
nis naving t>een oegoitin in prnon, ana 01 ms latnet 
having faid that be hoped he would in confcqnencc be- 
come the greateft fcourge of the covenanters that Great 
Britain or Ireland had ever fecn. This ftory, with all 
its circumflaucet as told to us, can hardly be true ; bnt 
we think it could nut have been fabricated, had not 
Charles Leflie been born within a year of Cromwell's 
conqtteft of Ireland, when the good Lilhop, having fnftain- 
ed a fiege in his caille of Raphoe againft that arch rebel, 
was fome time kept in clofc confinement. 

We are equally ignorant of the fchool where he was 
educated as of the year of hi* birth ; bin we know that 
he had his academical education in Trinity College, 
Dublin, where he took the degree of maftrr of arts. In 
the year 10.71, be loft his father, when he came over 
to England, and, entering himfelf in the temple, ttudicd 
law for fome years, but afterwards reiri>quifhcd it for 
the ftudy of divinity. In 1680, he was admitted into 
holy orders; and, in 1687, was made chancellor of 
Connor. 

About this period he rendered himfelf particularly 
obnoxious to the Popifh party in Ireland, by hia zealous 
oppofition to them, which was thus called forth, Roger 
Boyle, bilhoo of Clogher, dying in 1687, Patrick RnptfVd 
Tyrrel was made titular Popifh bifhop, and had the re- Dittum} 
ul lIk: lee affiled Lim by king Junes. He let 
1 up 
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up a convent of friars in Monaghan ; and, fixing hit ha 
brution there, held a public vifitation of his clergy with 
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Defence, from a Speech faid to be fpoken by him 
agaiott occafion.il conformity, 1704, .i'<> 6. The new 
Affociatbn of ihofe called Moderate Churchmen, &c. 



I.etTe. 



ced the error* nf the charch of Rome. 

At the Pnpifts had got poffeffion of an Epifcopal fee, 
they engroffed other office* too ; and a l'opith high- 
fheriff wai appointed for the county of Monaghan. This 
proceeding alarmed the gentlemen in that county ; 
who, depending much on l-< flic's knowledge as a juftice 
of peace, repaired to him, then confined, by the gout, 



m them to permit the Ihcriff to aft ai it would be in 
him to attempt it. But they infifting that he fhoutd 
appear himfclf on the bench at the next quarter- frffions, 
and all prnniifttig to ftand by him, he was carried thither 
with much difficulty and in great pain. When the 
fheriff appeared, and wa* taking hit place, he was afked 
whether he w«» legally qualified } to which he aniwered 
pertly, " That he was of the king's own religion, and 
it waa his nvienv's will that he mould be fheriff." 



great foleumity ; when, fome fubtle logician* attending 

him, he wai fo infolent aa to challenge the Proteftant occafionec? by a pamphlet, intitled, The Danger of 
clergy to a public difputation. I^flie undertook the Prieftcraft, 1705, 4to. 7 The new AfTnciatioo, part 
talk, and performed it to the fatisfaclion of the Pro- 2d, 170c, 410. 8. The Principles of Diflentera con- 
U'fiants ; though it happened, a» it generally doe* at owning Toleration and occalional Conformity, 1705, 
fitch contefb, that both fidei claimed the victory. He 410. 9. A Warning for the Church of England, 1 706, 
afterward* held another public difputation with two cc- 410. Some have doubted whether thefe two 
lebrated Popifh divine*, in the church of Tynan, in the were hi*. 10. The good old Caufe, or Lying 
diocefc of Armagh, before a very numeroo* afTembly of Truth ; being a fecord Defence of the Bifhop of Sar 
perfon* of both religion*; the iffue of which was, that from a fecond Speech, &c. 1710. For this a 
Mr John Stewart, a Popifh gentleman, folcmnly renoun- was iffucd out againft Leflie. 11. A Letter to the 

Bifhop of Saruni, in Anfwer to his Sermon after the 
Queen's Death, in Defence of the Revolution, 1715. 
13, Salt for the Leech. 11. The Anatomy of a Ja- 
cob iie. 14. Gallienus redivrvus. 1 ". Delenda Car- 
tilage. 16 A Letter to Mr William Molyneua, on 
hi* Cafe of Ireland'* being bound by the Englifh Arts 
of Parliament. 17. A Letter to Julian Johnfon. 18. 
to his hoofe. He told them, that it would be as illegal Several Trarf* againft Dr Higden and Mr Hoadly. 

19 A Difcourfe, fhewingwho they are that are nour 
qualified to a^minifter Baptibn. 20. The Hiftory of 
Sin and Hcrefy, &c. 1698, Cvo. 1 1. The Truth of 
Chriftiaiiity drmonit rated, in a Dialogue between a 
Chriilian and a Dtift, 171 1, 8vu.-— Againft the Papifta: 
72. Of private Judgment and Authority in Matters of 
Faith. 2$ The Cafe ftated between the Church of 
Rome a:-.d the Church of England, &c. 1713. 24. 
The true notion of the Catholic Church, in Anfwer to 
Lcflie replied, " That they were not inquiring into hi* the Bifhop of Meaux's Letter to Mr Nclfon, &c. 
majefty's religion, but whethei he (the pretended fheriff) Bcfidei thefe, he publifhcd the four following traces: 
had qualified himfelf according to law, for acting as a 25. A Scnnon preached in Chcfter, againft Marriages 
proper officer ; that the law was the king's will, and no- in different Comrauniona. 1701, Bvo. This fcrmon 00 
thing elfc to be deemed fuch ; that his fubjecta bad no cafioned Mr DodwelTs difcourfe upon the fame fubject. 
ether wary of knowing hi* will, but as it is revealed to 26. A DifTertation concerning the Ufe and Authority 
thtm in his law* : and it mult always be thought to of Eccleliaftical Hiftory. 27. The Cafe of the Regal 
coetinac fo, till the contrary ia notified to them in the and the Pontificate. i8. A SiiDpicment. in Anfwer to 
fame authentic manner." Upon this, the bench una- a Book, intitled, The regal Supremacy in Ecdefiafti- 
nimoufly agreed to commit the pretended fheriff, for cal Affairs afferted, 4c Thefe two la ft piece* were 
his intnifton and arrogant contempt of the court. Lef- occafioned by the difputc about the right* of eonvoca- 
lie alfo committed fome officers of that tumultuous army turn, Lctwecn Wake, &c. on one f.de, and Attetbury 
which the !.«ml Tyroonccl tailed for robbing the and his friends, among whom was Lcflie, on the other, 
country. It ii faid by the authors of the B'ogcaphical Die- 

In this fpirited conduct lcflie aded like a found di- tionary, that, iu confrquence of a publication of bis, 
vine and an upright magiftrate j but though he thought intitled. " The hereditary right of the crown of Eng. 
himfelf xnthoriud to refill the illegal mandate* of hi* land afferted," he was under the ncccfEty of leaving 
fovereign, like many other great and good men, he di- the kingdom ; and that he rcpaiicd to the Pretender at 
flinguilhed between active and paffivc obedience, and Bar it Joe, where he waa allowed to officiate, in a pri- 
fclt not himfelf at libeity to transfer his allegiance from rate chapel, after the rite* of the chotch of England ; 
that fovereign to another. Refuting therefore to take and where he endeavoured, though in vain, to convert 
the oaths to king WtUiam and queen Mary, he wa* de- the Pictcrder to the Protcfiatit religion, 
prived of all hi* preferment*; and in 16M9 he removed That he repaired to Bar It Jut, and endeavoured to 
with hi* family to England, where be publifhcd the fol- convert to the church of England him whom he confi- 
lowing works, befides thole already noticed in the Em- dered as the rightful fovereign of England, is indeed 
tydoptdia: 1. Anfwer to Archbifhop King's State of true; but we have reason to believe that this wa* not 
the Proteftant* in Ireland. 2. Caftandra, coricerning in confequencc of hi* being obliged to leave the king, 
the new Affociatiotw, &c 1 703, 4to. 3. Rehearfals; dom. There it, in the tint place, fome ground* to be- 
lieve, that " The hereditary right of the crown of Eng- 
land afferted'' was not written by him ; and there is it ill 
in exiftence undoubted evidence, that, in confequence 
of hit great fame a* a polemic, he was fent to Bar le 
Jmc for the expref* purpofe of endeavouring to convert 
the fon of James II. by fome gentlemen of fortune in 
England, who wifhea to fee that prince on the throne 



•703, 

at riift a weekly paper, publifhcd afterwards twice a- 
week in a half-fheet, by way of dialogue on the affairs 
of the timet ; begnn in J 704, and continued for fix or 
♦even year*. 4. The Wolf ft ripped of bis Shepherd's 
Clothing, in Anfwer to Moderation a Virtue, 1704, 
4to. The ptmphlet it anfwer* was written by James 
Owen. 5. The Bifhop of Sarum't [BurnctY] proper 
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of his anccftor*. The writer of this irrU-le had the ho- 
nour, 16 or 17 years ?.go, to he known to the grand- 
c'aughter of one of thofe gentlemen — a lsdy of the 
ftriclteft veracity ; and from her he received many anec- 
dotes of Leflie aud his afToci.i!es, which, as lie did not 
then fortfee that he fhould have the prefent occaf'on 
for them, he has fullered to flip from his memory. 
That lady is Hill alive, and we have re?f m to believe 
is in poflrflion of many letters by Leflic, written iri con- 
fidence to her grandfather, bot!i from Bar U due and 
from St Germain* ; and by the account which (he gave 
of ihcfe letter*, Leflic appears to have conf-dered his 
prince as a weak and incorrigible bigot, though, in 
every thing but religion, an amiable and iccomplifhed 
man. This may have been his genuine character ; for 
we all know that it was the character of his father ; but 
it is not of him that we are writing. 

Mr Leflic having remained abroad from the year 



L E S 



1709 till 1721, teturned that year to Eoghnd, revi- 
ving, whatever the confecuences might be, to die in hit 
own country. Some of his friends acquainting lord 
Sunderland with his porpofes, implored his protection 
for the good old man, which hi* lordlhip readily and 
generoufiy promifed. Mr Leflie had no fooncr arrived 
in London, than a member of the houfe of commons 
officioufly waited on lord Sunderland with the news, but 
met with fuch a reception from his lordfhip as the ma- 
lice of his errand deferred. Our author then went over 
to Ireland, where he died April j ». 1721. at his own 
houfe at Glaflough in the county of Monaghan 



(F.ncycl.), the credibility of the gofpcl miracle* m eftav- 
blifted by an argument, which the author certainly bor- 
rowed from no man, and which the late principal 
Campbell confidered a* original ; yet within bait a year 
of the publication of that article, the credibility of the 
gofpcl miiacles was treated in the very fame manner by 
r - Savers, M. D. thoi'gh there i* in his diflcrtatiou 
complete internal evidence that he had not feen the ar- 
ticle in the KncyJofunlia. Not many months ago, the 
author of this tkctth reviewed, in one of the journal*, 
the work or a friend, which waa at the fame time re- 
viewed in another journal, that at this moment he has 
never fcen. Yet he lias been told by a friend, who ia 
much verfant in that kind of reading, and knows no- 
thing of his concern with cither review, tbet the book 
in qucftion mull, in both jotirml*, have been reviewed 
by the fame hand j becauCe in both the fame character 
is given of it in almoft the very fame words ! 

After thefe inttanccs of apparent plagiarifm, which 
we know to be only apparent, has any man a right to 
fay that Charles Leflie and the AbLc St Real might 
not have have treated their fubje& in the way that they 
have done, without either borrowing from the other ? 
The coincidence of arrangement and reafontig in the two 
works is indeed very furpriling ; but it is by no meant 
fo furpn'Gng at the coincidence of etymological deduc- 
tions which appear* in the works of the Doctors Doig 
and Vincer.t. The divines reafon from the acknowledged 
law* cf human thought t the reafonings of die gramma* 
rims, with all due deference to their fuperior learning, 



Hi* character may be fummci up in a few words, we etMMt help confidering as fometimt* fanciful. 



Confummate learning, attended by the lowcll humility, 
the ftricteft piety without the lead tincture of morofe- 
nefs, a converfation to the laft degree lively and fpirited, 
yet to the laft degree innocent, made him the delight 
of mankind, and leave* what Dr Hicke* fays of him 
unquestionable, that he made more converts to a found 
faitb and holy life than any other man of our time*. 

A charge, however, has been lately brought againft 
him of fuch a nature, a.-, if well founded, muft dctra& 
not only from his literary fame, but alfo from his inte- 
grity. " The fliort and eafy Method with the Dcift*" 
is unqueftion. M , his mo ft valuable, and apparently hi* 
mo ft original work ; yet this traft is publifhed in French 
among the works of the Abbe St Real, who died in 
1691 ; and therefore it has been faid, that unlefs it wa* 
publifhed in Englifh prior to that period, Charles Leflie 
mull be confidcrcd as a ihamdcfs plagiary. 

The Englifli work was certainly not publifhed prior 
to the death of .Abbe St Real; for the firft edition 
bears date July 1 "th 1607 ; andyet many reafon* confpirc 
to convince us. that our countryman was no plagiary. 
There is indeed a ftriking l-milarity between the Eng- 
lifli and the French work* ; but this is no complete proof 
that the one was copied from the other. The article 
Philology in the Encyclyp*d\a /'rttannica, of which 
Dr Do<g is the author, was pttblifhcd the very fame 
week with Dr Vincent's diflrrtation on the Greek verb. 
It wa* therefore impoffible that either of thefe learned 
men, who were till then ftranger* to each others name*, 
could have .ftolen aught fiom the other; and yet Dr 
Vincent's derivation of the Creek vetb bears as ftriking 
a rrfemblancc to Dr Doig's a* the Ali<«- St Real'* 
«*e>rk does to Charles Leflic'*. In the snick Miracle 



But thit is not all that we have to urge on the fub- 
jedt. If there be pligiarifm in the cafe, and the iden- 
tity of titles looks very like it, it it infinitely more pro- 
bable th at the editor of St Real't works Hole from Lef- 
lie, than that Leflie Hole from St Real, unlefs it can be 
proved that the work* of the Abbe, tnd this work in 
particular, were publifhed before the year 1697. At 
that period, the English language wa* very little read 
or underlload on the continent ; whiltl in Britain the 
French language was, by fcholan, a* generally under- 
flood as at prefent. Hence it it, that fo many French- 
men, and indeed foteigncrs of differeut nation*, thought 
thcmfclves fafe in pilfering fciencc from the Britifh phi- 
lofopher* • ; w hilft there 1* not, that we know, one *jd|****j£* 
authenticated inftance of a Dritilh philofopher appro- ~Jj \ ^ 
priating to himfclf the difcoverie* of a foreigner. If, r tr ^^, 
then, fuch men as Ltinsirz, John Bernoulli, ana r>ju-*, 
De* Cakti *, trolling to the improbability of detcc- '"i**^™*- 
tion, coniWfcenied to pilfer the difcoverie* of Hooki,'°J 
Nti ros, and Harriot, i» it improbable that they'll, 
tdilt.r of the works of St Real would claim to his friend 
a celebrated tratt, of which he knew the real 
be obnoxious to the government of his own 
ard therefore not likely to lave powtiful f.icndt to 
maintain his right ? 

But farther, Burnet, bifhop of Sarum, wet an excel- 
lent fcholar, Riid well lead, at every one know*, in the 
works of foreign divine*. Is it conceivable, that this 
prelate, when firming under the lath of Leflie, would 
hnvt let Hip lo good an opportunity of covering with 
difgrace hii noft formidable sntogonift, had Ik- known 

plagiarifm from the 
Let it be granted, 
however, 



that antagoniir, to be yuiliy ot 
writings cf the Abbe i;t Real? 
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however, that Bnrntt was a itrasger to tbcfe writings 
and to this plagiarifin ; it can hardly be fuppofe i that 
Le Ctarc was a ftranger to them likewife Yet this 
author, when, for rcifons bed known to himfclf, he 
chofe ( i to depreciate the argument of thejbart 
method, and to traduce its author as ig-iorant of ancient 
hiftory, and as having brought forward hi* four marks 



which wis the firfl in da ICC of this nature ; and it is re- 
lated as fomethiiig lingular, that, a few years after, the 
writings of ihr pofon who had been the caufe of the 
order for that purpjfe fha'ed the like fate, atd were 
alfo publicly burnt. When Ctenvitivia Cordus, in hit 
hiflory, called C. Cnffius the hll of the R imins, the fe- 
nate, in order to flatter Tiberius, caufed the book to be 



for no other purpofc than to put the deceitful traditions burnt j but a number of copies were faved by being con- 

of Popery on the fame footing with the moll authentic cealed. Antiochus Eniphanes caufed the books of the 

do&ri'iics of the gofpel. dots not fo much as infmuate Tews to be burnt ; and in the f.rft centuries of our xra 

.l-. i t_ i ' i <■ t r _ n -n. ah .l- i I _f a.- r*s..:«: ... ...-j i r- 



that he borrowed thefe marks f'om a Popifh abbe\ 
tltough fuch a charge, could he have eftttbliiTied it, would 
have ferved his purpofc more than all his rude railings 
and ir.vtcV.ve. But there was no room for fuch a charge 
In the fecond volume of the works of St Rial, publifh- 
ed in 1757, there is ind«ed a tiacl entitled Mctbode 



LEVER, the firft of ihe mechanical pc wers, for the 
properties of which fee Mechanics. ; anr 1 for a demor.- 
ilration of its fundamental pioperty, fee Srtt L yard, 
both in the EntyiUptdiii. 

LICENSER or Books (fee Liberty 0/ the Prefi, 
F.tuyet ), has been an ofti.-er in almoft every civilized 
nation, till the end of the l.iil century that the office 
was abohfhed in Great Britain. Profeflbr Becktr.ann, 
• R>fi»"f '/with his ufual induftry ", has proved that fuch an office 
was cllab! ifhed not only in the Roman Empire, but 
even in the republic, and in the ftce Hates of ancient 
Greece. At Athene, the works of Protagoras wctc 
prohibited ; and all the copies of them which could be 
collected were burnt by the public crier. At Rome, 
the writings of Numa, which had been found in his 



grave, wire, by order of the lea ate, condemned to the and the colour it gave wlien frefh v. a. fo otautitu!, that 
fire, becaulc they were contrary to the religion which 
lie had introduced. As the populace at Rome were, 
in times of public calamity, more addicted to fupcrfti- 



tion than fecmed proper to tlve government, an order 
was iffucd, that all fuperflitious and aftrological book* 
fcouid be delivered into the hands of the prartor. This 
older was often repeated ; and the emperor Auguftus 
caufed more th-.n twenty thoufand ot thefe books to be 
burnt at one time. Under the fame emperor the fats- 
rical works of Labicnas were condemned to the fire, 



licenfcf, 

1 .icheii- 



the books of the Chrittians were treated with equal fe- 
verity, of which Arnobiu* bitterly compUins. We are 
told by Eufebius, that Dioclefian caufed the facred 
Scriptures to be burnt. After the fpreading of the 
Chriftian religii>n the clergy exercifed, againfl books 
that were either unfavourable or difagreeablc 10 them, 



Courtr tt jtije; pcur comlaltrt let Dajlet; and there can the fame fevrrity which they had ccr-fured in the hca- 
be little doubt but that the publimir wifhed it to be thens as faolifh and p-eiudicial to their own ca.ifc. 
confidcred as the work of his countryman. Unfair u> Soon after the invention of printing, Laws began to 
natcly, however, for his delign, a catalogue of the Ab- be made for fubjedting books to examination ; a regula- 
rs s works is given in the firft volume ; and in that ca- tion propofel even by Plato; and which has been wifh- 
tilogut the j'uthodt Caurte tt A'tfie is not mentioned, ed for by many linre. Our author gives a great deal 
We have dwelt thu» long on 7 'he Short and Ea/y Alt- of curium information on this important fubjctl, which 
thod tvitb the Delfit, became it is one of the ableft our limits do not permit us to repeat ; but it is appa- 
works that ever was written in proof of the Divine rent from his work, that the liberty of the peek is but 
origin of the Jewilh and Chrifliau Scrpttirea ; a wotk a modern privilege ; and that it has not been enjoyed 
of which the merit is acknowledged by Lord Boling- compl tely in any country but this happy iflind. 
b-oke, and which, as has been obferved ctfi where (fee LICHEN (fee Eneycl.), ia a genus of plants, of 
Th»olocy, n" 16. Encycl.) Dr Convent Middklon which (he moft valuable fpecies fcems to be the Lie he* 
confeftes to be unanfwerablc I f by men of science we RocELLf., or Argot. As that fpecies has not been no- 
be thought to have fpent our time' well in vindicating ticed in the article referred to, the following account of 
the rights of our illuftriou* philosophers Hookc and it from Profeflbr Bcckmann will be acceptable to many 
Newton, to difcoveries which have been urjuflly claim, of our readers: 

ed by the philofopbers of Oermar.y and Trance ; we It is found in abundsnce in fame of the iflinds near 

will not lir .h by the fricmU of Chnltiauiky be thought the African coaft, particularly in the Canaries, and in 

to have employed our ti.-ne ill in vindicating Ltflie's fcveral of the iilanda in the Archipelago. It grows up- 

claim to this dccifivc argument in fuppott ol our holy right, partly in fingle, partly in double flems, which arc 

religion. about two inches in height. When it is old, thefe 



items arc crowned with a button fomelimes round, and 
fomttimes of a flat form, which Tournefort, very pro- 
perly, compares to the excicfcence, on the aims of the 
ftpia. Its colour is fomctimcs alight, and fomotiince 
a dark grey. Of this mofs, with lime, urine, and alka- 
line falts, is formed a dark red pa'tc, v hich in com- 
merce has the fime n?me, and which is n iioh ur'cd in 
dyeing. That well-known fubltance called lacmu* it alfa 
made of it. 

'I hcophraflirs, Ditifcorides, and their tranfciibe: 
PKny. give the name of Plycoi th<i!-t/[uin, or portion, to 
this plant, which, notwithdar.ding its name, i; not a fca 
weed but a mofs ; as it grew on the rocks of different 
iflands, and particularl) on thnfc of Crete ot Candia. 
It had, in their time, been long ufed for dyeing wool, 



it excelled the sncient purple, which was not red, 
many fuppofe, but violet. Pliny tills us, that with this 
mofs dyeis gave the ground or firft tint to thofc cloths 



which they intended to dye with the coitly purple. 
When it was fitfl employed as a dye by the moderns, 
is rot fa certain, though the Profeffor has proved, we 
think completely, that it mull have b*en at lead as early 
as the beginning of the 14th century. 

" Among the oldefl and principal Florentine fami- 
lies (fays be), it Uut kaown under the name cf the 

Qrict&arii 
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Orieellarii or Ruccilarii, Rufcellai or Rucellr.i, feveral 
of whom have diftinguiflied thcmfclvet M flatefmen and 
men of letters. Thit family are defcended from a Ger- 
man nobleman, named Ferro or Fredcrigo, who lived in 
the beginning of the twelfth century. One of his de- 
fendants, in the year 1 300, carried on a great trade in 
the Levant, by which he acquired confiderable riches, 
and returning at length to Florence, with his fortune, 
iirft made known in Europe the art of dyeing with 
argot. It it faid, that a little before hit return from 
the Levant, happening to make water on a rock cover- 
ed with thit roofs, he obferved, that the plant, which 
was there called rtfpio, or rtfpo, and in Spain craglia, 
acquired ry the urine a purple, or, as others fay, a red 
odour. He therefore tried ftveral experiment*; and 
when he had brought to perflation the art of dyeing 
wool with this plant, tic made it known at Florence, 
where he alone piaAifcd it for a conGderable time, to 
the great benefit of the date. From thii ufeful inven- 
tion, the family received the name of Oricellarii, f-om 
which, at Uft, was foimed Ruccllii " The ProfefTor, 
however, does not believe that thii Florentine difrover- 



la I G 

we are indebted to Ferbcr. But whence arifet 
the fmell of the lacmu*, which appeari fo like that of ' 
the Florentine iris ?" Some of the latter may, perhaps, 
be mixed with it; for our author thinks, that he has ob- 
ferved in it I'm all indiflbhibJe particles, which may hive 
been bits of the roots. The addition of this fubdance 
can be of no ufe to improve the dye ; but it may in- 
creafe the weight, and give the lack more body ; and 
perhaps it may be -employed to render imperceptible 
(bote unpleafant fmell, for which purpofe the roots of 
that plant are ufed on many other occasions. 

LIGHT, it has been obferved in the article Citr- 
mist«.y, n J 3io. : [SuppJ i. confift* of rays differently 
flexible. This was cdahlifhcd by fome well deviled ex- 
periments made by Henry Brougham, Efq; of which it 
mav be proper to give an account he»e. 

-In the firft experiment, he darkened hi* chamber in 
the ufual way, and let a beam of the fun's light into it 
through the hole of a metal plate 6xed in the (hatter of 
the window, T * 3 th of an inch in diimcter. At the hole 
within the room he placed a prifm of glafs, of which 
the rcfra&ing angle was 45 degrees, and which wis 
ed the dye by means of the above-mentioned accident, everywhere covered with black paper, except a fmall 



but that he learned the art in the Levant, and on his 
return taught it to h's countrymen. 

" Our dyers do not purchafe raw argo), but a pafte 
made of it, which the French call orfeille en p.tte. The 
preparation of it w*« for a ling time kept a fecret by 
the Florentines. The perfon who, as far as I know. 



part on each fide ; and through this part the light was 
refracted fo- as to form a diftin-Jt f peel rum on a chart at 
fix feet drftance from the window. In the rays, at two 
feet from the prifm, he placed a black unpolHhed pin, 
of which the diameter was T ' 3 th of an inch, parallel to 
the chart, and in a vertical pofition. The Ihadow of 



it firft known was Rofeiti ; who, at he himfelf the pin was found in the fpecVnm ; and this (hadow 
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tells us, carried on the trade of dyer at Florence. Some 
information was aftrrwardt published concerning it by 
Imperui * and Michcli the botanift f. In later times 
thit art hat been muck pra&ifed in Frarce, England, and 
Holland. Many druggift*. inltead of keeping this pafte in 
a moid Hate with urine, as they ought, fuffer it to dry, 
order to fave a little dirty work. It then has the 



had a considerable penumbra, which was broadrtt and 
mod diAinA in the violet part, narrowed and mod con- 
fufed in the red, and of an intermediate thicknef* and 
didindnefs in the intermediate colours. The penumbra 
was bounded by curvilinear fides, convex towardt the 
axit to which they approached at to an efymptote, (b 
at to be neared to it in the place of the lead refrangible 



apnearance of a dark violet coloured earth, with here rays. By moving the prifm on its axis, and caufing 



and thete fome white fpots in it. 

" The Dutch (continues our author), who have found 
out better methods than other nation* of manufacturing 
many commodities, fo a* to render them cheaper, and 
thereby to hurt the trade of their neighbours, are the 
investors alio of lacmus, a preparation of argol, called 
orftilte cn f 'ifrrt, which has greatly lrflcned the ufe of 
that cn p'te, at it it more eafily tranfported and pre- 
fetved, and titter for ufe; and as tt is beftd.es, if not 
cheaper, at lead not dearer. This art confiftt, un- 
doubtedly, in mixing with that commodity fome lefs 
valuaMc fubdance, which either improves or does not 
much impair its quality, and which, at the fame time, 
incic?fe* it* weight (a). Thu* do they pound cinnabar as to produce the fringes mentioned by Grimaldo and 
fmalt finer than other nations, and yet fell both Newton, thefe fringe* in the red were broaded and 



the colours to afcend arid defcend on any bodies that 
were ufed in*rad of the pin, the red, wherever they 
fell, made the lead, and the violet the grratcd, 'hadow. 

In the next experiment, a fcreen was fubdituted m 
the place of the pin ; and thit foreen had a large hole, 
on which wat a Draft plate, pierced with a fmall hole 
,\d of an inch in diameter. While an affiftant moved 
the prifm (lowly on its axi*. the author obferved the 
round image made by the different rayt pafTmg through 
the hole to the chart j thtt nude by the red wss grtat- 
ed, that of the violet lead, and that of each interme- 
diate mvs wa» of an intermediate fue. When the fharp 
blade of a knife wat held at the back of the hole. « fo 



thefe articles cheaper. Thus do they lift cochineal, and 
fell it cheaper than what ia unfifttd. 

" It was for a long time believed, that the Dutch 
prepared their lacmu* from thofc linen ragt which in 
the fouth of France are dipped in the juice or the croton 
tmHorium ; but at prefent, it it almoft certainly known, 
that orfeillt en pile is the principal ingredient in arftitte 
tn pierre that it in lacmut ; and for this curiout infor- 



mod moved inwardt to the ihadow, and mod dilated 
when the knife wat moved over the hole ; and the hole 
itfelf on the chart wat more dilated during the motion 
when illuminated by the red than when illuminated by 
any other of the rayt, and lead of all when illuminated 
by the violet." 

From thefe two experiment*, the author infers ■ that 
the rayt of the fun** light differ in degree of flexibility, 

and 



(a) At dry lacmus tt much cheaper than moid, it may be readily fuppofed that it it adulterated with Uai 
and ether fubitancei. Valentini Hifioria/tmplicium. Fia 
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and that thofe which are leaft refrangible are moft injlexu 
bit." From other experiment*, he concludes, that the 
mnjl infiixible rays are alfo mnft dejiexible. In the fequel 
of his paper, he afcertains the proportion which the 
angle of infleH'ton bears to that of defitBiun at equal in- 
cidences, and the proportion which the different Jlexibi- 
htici of the different ray» bear to one another. We 
fhall give au account of fome other experiments made 
by him, and of the inferences drawn from them, under 
the word Rei lexity, to which a reference lias already 
been made. 

LIMBERS, in artillery, a fort of advanced train, 
joined to the carriage of a cannon on a march. It is 
•compofed of two (hafts, wide enough to receive a ho>-fe 
between them, called the Jllet horfe : thefe lhafts arc 
joined by two bars of wood, and a boh of iron at one 
end, and mounted on a pair of rather fmall wheels. Up- 
on the axle-tree rifes a ffrong iron fpike, which is put 
into a hole in the hinder part of the train nf the gun- 
carriage, to draw it by. But when a gun is in action, 
the limbers are taken off, and run out behind it. 

LIMIT or a Planet, has been fometimes ufed for 
it* greateft heliocentric latitude. 

Limitfo Problem, denotes a problem that has but 
one folution, or fome determinate number of folutions : 
as to defcribe a circle through three given points that 
do not lie in a right line, which is limited to one fo- 
lution only ; to divide a parallelogram into two equal 
parts by a line parallel to one fide, which admits of two 
folutions, according as the line it parallel to the length 
or breadth of the parallelogram { or to divide a triangle 
in any ratio by a line parallel to one fide, which is li- 
mited to three folutions, as the line may be parallel to 
any of the three fides. 

LOCAL Problem, is one that is capable of an in- 
finite number of different folutions ; becaufe the point, 
which is to folve the problem, may be indifferently taken 
within a certain extent ; as fitppofe any where in fuch a 
line, within fuch a plane figure, &C. which is called a 
geomelrital Lotus. 

A local problem is fmple, when the point fought is 
in a right line ; plant, when the point fought is in the 
circumference of a circle; foRd, when it is in the circum- 
ference of a conic fection ; or fur/olid, when the point is 
in the perimeter of a line of a higher kind. 

LOCI, the plural of 

LOCUS, a line by which a local or indeterminate 
problem is folvcd ; or a line of which any point may 
equally folve an indeterminate problem. See Algebra, 

Ettcycl. - 

LOGISTIC Corve, the fame with Logjkithmic 
Curve, for which fee Entycl. 

LOGISTICS, or Logistical Arithmetic a name 
forre tiroes employed for the arithmetic of fcxagefimal 
fraciion", ufed in agronomical computations. 

The fame term has been ufed for the rules of compu- 
tations in algebra, and in other fpecffcs of arithmetic : 
witnefs the logiftics of V'ieta and other writers. 

Shakcrly, in his TalmU Britannic, has a table of lo- 
garithms adapted to fexagefimal fractions, and which 
he calls I.ogiltical Logarithms ; and the expeditious 
arithmetic, obtained by means of them, he calls Logitti- 
cal Arithmetic. 

Libvak LOTUS has been defcribed [Entyd.) no- 
Sum.. Vot. II. Part L 



derthe title Rhamnus; but the following additional 
particulars from Mr Park will be acceptable to our bo- 




The lotus is very common in all the countries which 
our author vifited, and he had an opportunity to make 
a drawing of a branch in flower, of which an engraving 
is publifhtd in his travels* that with his pcrmiffton we 
have copied (fee Plate XXX.). The lotus produces 
fruit which the negroes call tomberongs. Thefe are 
fmall farinaceous berries, of a yellow colour and deli- 
cious tafle. They are much eftetmed by the natives, 
who convert them into a fort of bread, by expofing 
them for fome days to the fun, and afterwards pound- 
ing them gently in a wooden mortar, until the farina- 
ceous part of the berry is fcparated from the ftonc. 
This meal is then mixed with a little water, and formed 
into cakes ; which, when dried in the fun, referable in 
colour and flavour the fweettft gingerbread. The 
fiones are afterwards put into a vcflcl of water, and 
fhaken about fo as to feparate the meal which may It ill 
adhere to them : this communicates a fweet and agree- 
able tafte to the water, and with the addition of a Tittle 
pounded nullct, forms a pleafint gruel called Audi, 
which is the common brcakfaft in many parts of Luda- 
mar, during the months of February and March, the 
fiutt is collected by fpreading a cloth upon the ground, 
and beating the branches with a llick. Our au- 
tlior thinks there can be little doubt of this being 
the lotus mentioued by Pliny, as the food of the Ly- 
bian Lotophagi. An army may very well have been 
fed with the bread made of the mtal of the fruit, as is 
faid by Pliny to have been done in Lybia ; and as the 
tafle of the bread is fweet and agreeable, it is not likely 
that the foldicrs would comptaiu of it, 

LOWANG, a Chincfc ifland of fome extent in the 
neighbourhood of the CnusAN-Iflrs, which fee in this 
Supplement. Some of the gentlemen belonging to the 
Britifh embaffy went aftiore on l.owang, which they 
defcribed as naked both of trees and of cattle. They 
examined particularly a fmall levtl plain recovered from 
the fca, which was kept out by an embankment of 
earth, at leaft thirty feet thick. The quantity of gn und 
gained by it feemed fcarccly to be worth the labour 
that it mull have colt. The plain was indeed cultiva- 
ted with the utmoft care, and laid out chiefly in i ice- 
plats, fupplied with water collected from the adjacent 
hills into tittle channels, through 
ed to every part of thofe plantatit 
in dead of the dung of animals, with matters more of- 
fenfive to the human fcnfes, and which are not very ge- 
nerally applied to the purpofes of agriculture in Eng- 
land. Earthen veffels were funk into the ground for 
the reception of fuch manure ; and for containing liquids 
of an analogous nature, in which the grain was fleeped 
previoufly to its being foi 
pofed to hailcn the growth of 

as to prevent any injury from infects in its tender ftatc. 

The party fell in with a peafant who, though flrrick 
with their appearance, was not fo feared by it a, to AW 
them. He was dreffed in loofe garments of bl-je cot- 
ton, a draw hat upon his head fattened by a Itri' g un- 
der his chin, and half boots upon his legs. He fecmed 
to enter into the fpirit of curiotity « naturally animating 
travellers, and readily led them towards an adjoining 
L 



which it was convey- 
ns- It was manured, 



an operation which is tup. 
f the future plant, as well 
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village. Paffing by a fmall farm houfe, they were in- 
vited into it by th« tenant, who, together with hit fon, 
ohfcrved them with arlonifhcd eyes. The houfe was 
built of wood, the uprights of the natural form of the 
timber. No ceiling concealed the infide of the roof, 
which wji put together ftrongly, and cowed with the 
ftraw of rice. The floor was of earth beaten hard, and 
the partitions between the rooms confided of nrnts 
hanging from the beams. Two fpinning wheels for 
cotton were feen in the outer room ; but the feats for 
the fpinners were empty. They had probably been 
rilled by females, who retired on the approach of flran- 
gers ; while they remained, none of that fex appeared. 
Round the houfe were planted chillers of bamboo, and 
of that fpecies of palm, of which each leaf refembles 
the form of a fan ; and, ufed as fuch, becomes an article 
of merchandize. 

LOXODROMIC Cvxve, or Spira/, is the fame as 
the rhumb line, or path of a fhip failing always on^he 
Came courfe in an oblique direction, or making always 
the fame angle with every meridian. It is a ipccica ot 
logarithmic Ipiral, defcribed on the furface of the fphere, 
having the meridians for its radii. 

LOXODROMICS, the art or method of oblique 
failing, by the loxodromic or rhumb line. 

LUCIOLE, a name given in the s/mmalft de Cii- 
mie to the L.1 m ft Mit J Ualica (See Lam» vais, Rmytl. ). 
According to Dr Carradori, the light of the luciolc 
does nofdepend on the influence of any external caufe, 
but merely on the will of thofe infefis. While they fly 
about at freedom, their Ihining is very regular ; but 
when they arc once in our power, they (hine very irre- 
gularly, or do not mine at all. When they are molefted, 
they emit a frequent light, which appears to be a mark 
of their refentment. When placed on their backs, they 
fhine almoft without interruption, making continual ef- 
forts to turn themfclves from that pofition. In the day- 
time it is neceflary to torment them in order to make 
them Ihine ; and thence it follow*, that the day to them 
is the feafon of repofe. The luciolc emit light at plea- 
fure from every point of their bellies, which proves that 
they can move all the parti of their vifcera independent- 
ly of each other. They can alfo render their pbofpho- 
refcence more or left vivid, and continue it as long as 
they pleafe. 

A flight compreffion deprive* the luciolc of their 
power of cealirg to fhine. The author is inclined to 
believe, that the movement by which they conceal their 
light is executed by drawing back their phofphoric fub- 
ftance into a particular membrane or tunic. He fup- 
pofes alfo, that the fparkling oonufts in a trembling or 
ofc illation of the phofphoric maft. He is of opinion, 
that there is no emanation of a phofphoric fubrlancc, 
and that the whole phenomenon takes place in the in- 
terior part of the luminous vifcera. When the mining 
is at its greateft degree of hright, it it fo ftrong that a 
pcrfon may by it eafily diltmguilh the hours on the 
fmailcft watch, and the letters of any type whatever. 

The phofphoric part of the luciolc docs not extend 
farther than to the extreme rings of the belly. It ia 
there inclofi-d in a covering conipofed of two portions 
of membmies, one of which forms the upper, and the 
other the lower, pan r.f the belly, and which are join- 
ed together BrSinJ this, receptacle is placed the phof- 
photus, which lefembies a parte, having the fmell of 



garlic, and «ry little tafte. The phofphoric matter \*™u, 
i flues from a fort of bag oo the flighted preffure ; when Ludimv. 
fqueczed out, this matter lofes its fplendour in a few ' • "' 
hours, and is converted into a white dry fubflance. A 
portion of the phofphoric belly put into oil, (hone only 
with a feeble light, and was foon extinguifhed. In 
water, a like portion (hone with the Came vivacity M 
in the air, and for a much Linger time. The author 
thence concludes, that the phofphorefcenee of the In- 
cioie is not the effect of flow inflammation, nor of the 
fixation of azotic ua», as the oil in which they fhine 
does not contain a fingle air bubble : betides, the phof- 
phorus of thefe infects mines in a barometrical vacuum. 
The obfervation made by Fofter, that the luciolc diffu- 
fed a more vivid light in oxygen gas than in atmofphc- 
lie air, dors not, according to Carradori, depend upon 
a combuflion more animated by the infpiratiun of this 
gas, but on the animals feeling themfclves, while in 
that gas, in a better condition. " Whence, then, anfes 

ifays the author) the phofphoric light of the luciole' 
am of opinion (adds he), that the light ia peculiar 
and innate in thefe infects, as fcvcral other productions 
arc peculiar to other animals. As forne aniinak have 
the faculty of accumulating the electric fluid, and of 
keeping it condenfed in particular oigans, to diffufc it 
afterwards at plcafore, there may be othrr animals en- 
dowed with the faculty of keeping in a condenfed Hate 
the fluid which conftitutes light. It is pofljblc, that 
by a peculiar organization they may have the power of 
extracting the light which enter* irto the compofitiin 
of their food, and of tranfmitting it to the^-efetvoir de- 
fliced for that purpofe, which they have in their abdo- 
men. It it not even imputable that they may have the 
power to extract from the atmolpheric air the lumi- 
nous fluid, as other animals have the power of extract- 
ing from the fame air, by a chemical procefs, the fluid 
of heat." 

Carradori difcovered, that the phofphorefcence of the 
luciole is a property independent of the life of thefe 
animals, and that it is chiefly owing to the fuft ftate of 
the phofphoric fubftancr. it* light is fafpended by 
drying, and it is again revived by fuftcning it in water; 
but only after a certain time of deficcation. Reaumur, 
Beccaria, and Spallanzani, obferved the fame thing in 
regard to the pholadtt and the i. 

By plungirg the luciole alternately into lukewarm 
and cold water, they fhine with vivacity in the former, 
but their light becomes extinct in the latter ; which, 
according to the author, depends on the alternate agree- 
able and difagreeablc fenfation which they experience. 
In warm water their light dUappcart gradually. l)r 
Carradori tried on the luciole and their phofphorus the 
action of different fsline and fpirituous liquors, in which 
they exhibited the fame appearance* as other phofpho- 
ric aiimals. Thefe iaft experiments prove that the 
phofphoric matter of the luciole is only fumble in wa- 
ter. 

LUDAMAR, a Moorifh kingdom in the interior of 
Africa, of which the capital Beuortn is placed by Ma- 
jor Renncl in 15 s N- Lai. and 6" 50' W. Long. It 
hat for its northern boundary the great dtfert (fee Sa*. 
hara in thi» SupfiirmtMt), and is defcribed by Mr Park 
as little better than a defert itfelf. Our traveller was 
taken captive on the confines of this kingdom, and car. 
ricd to the camp of the king, where he was iubjected 

to 
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change for the Negro flaves which they obtain in their body it not very 



excursions. Their chief commerce of this 
kind I* with the French traders on the Senegal river." 

The Moon of this country have Angular ideas of 
feminine perfection. The gracefulncfs of figure and 
mption, and a countenance enlivened by expreffinn, are 
by no means eflential points in their ftandard ; with 
them corpulence and beauty appear to be terms nearly 
fyiionymou*. A woman, of even moderate pretentions, 
mud be one who cannot walk without a flare under 
it... 1 1 arm to fupport her ; and a pcrfcA beauty is a load 
for a camcL In confequence of this prevalent talte for 



king's tent, where great liberty of fpeech teems to be 
excrcifed by the company towards each other. While 
in fpeaking of their chief, they exprcft but one opinion. 
In praifc of their fovcrcign. they arc unanimous. Songs 
arc compofed in his honour, which the company fre- 
quently ting in concert ; but they are fo loaded with 
grof* adulation, that no man but a Moorifh defpot could, 
hear them without bluihing. The king is diltinguifh- 
ed by the fincnefs of his drefs, which is compoitd of 
blue cotton cloth brought fiom Tombuftoo, or white 
linen or mufliu from Morocco. He has likewife a 
larger tent than any other perfon, with a white cloth 
over it } but in his ufual intercoutfe with his fubje&s, 
all diilinctions of tank are frequently forgotten. He 
fometimc* cats out of the fame bowl with his camel 
diiver, and trpofes himfclf, during the heat of the day, 
upon the fame bed. 

" The military drength of Ludanw confiiU in cavalry. 
They are well mounted, and appear to be very expert 
in fkirtnifhing and attacking by furprife. Every foldier 
furnifhes his own horfe, and finds hi* accoutrements, 
confiding of a Urge fabrc, a double barroUe i gun, a 
fmall red leather bag for holding his balls, and a pow- 
der horn flung over the fhoulder. He has no pay, nor 
any remuneration but what arifes from plunder. This 
numerous ; for when Alt" the king 
made war upon Uambara, our author was informed that 
his whole force did not exceed 2000 cavalry, i hey 
conflitute, however, by what he could ltarn, but a very 
fmall proportion of bis Moorifh fubject*. The horfe* 
are very beautiful, and fo highly efteemed, that the 
Negro princes will fometimc* give from twelve to four- 
teen (laves for one horfe." 

Cut off from all intercourfe with civilized nations, 
and Loading an advantage over the Negroea, by puflef- 
fing, though in a very limited degree, the knowledge 
of letters, the Moors of Ludamar arc at once the vain* 



unwieldincfs of bulk, the Moorifh ladies take great pains eft and proudeft, and perhaps the moll bigotted. fcro- 
to acquire it early in life ; and for this purpofe many cioui, and intolerant of all the nations on the earth ; 
of the young girl* are compelled by their mothers to combining in their character the blind fupcrftition of 



devour an immenfe quantity of food, and drink a large 
bowl of camel's milk every morning. It is of no im- 
portance whether the girl has an appetite or not, the 
neat and the drink mull be fwallowed ; and obedience 
is frequently enforced by blows. This lingular prac- 
tice, in Head of producing indigeflion and difeafe, foon 
cover* the young lady with that degree of plumpnefs, 
which, in the eye of a Moor, is perfection itfclf. 

"Although the wealth of the Moors con (ills chiefly in 
- herds of cattle j yet, as the paftond life 



the Negro with the favage cruelty and treachery of 
the Arab. It was with the utmoil difficulty that our 
author made his efcape from this inhofpitablc people. 

LUPUS, the Wolf, a foulhern conilcllation, joined 
to the Centaur, containing together 19 ftars in Ptolo- 
my's catalogue, but 24. in the Britannic catalogue. 

LYNX, a conilcllation of the northern hemifphere, 
compofed by Hevclius out of the unformed ftars. In 
his catalogue it coniitts of 1 9 ftars, but in the Britan- 
nic 44. 



Lynx. 
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. to the cnieleft indignities that the malice of bigotted does not afford full employment, the majority of the Ludamsr 
' Moors could invent. He was not fuffered to travelbeyond people are perfectly idle, and fpend the day in trifling H 
the camo ; though he moved as it moved, and of courfer cortverfation about their horfes, or in laying fchemes of „ 
faw a confiJerable part of the country, and had an op- depredation on the Negro villages, 
portuuity of obferving the manners of the people. *'The ••The ufual place of rendezvous for the indolent is the 
Moors of Ludamar fubfift chiefly on the flefh of their 
cattle ; and are always in the extreme of cither glut- 
tony or abftinence. In conlequence of the frequent 
and fevere fads which their religion enjoins, and the 
t r>iltume journeys which they fomctimes undertake acrofi 
the defert, they are enabled to bear both hunger and 
third with furprifing fortitude ; but whenever oppor- 
tunities occur of fatisfying their appetite, they general- 
ly devour more at one meal than would fcive an Euro- 
pean for three. They pay but little attention to agri- 
culture ; purchafing their corn, cotton cloth, and oilier 
neccflarics, from the Negroes, in exchange for fait, 
which they dig from the pits in the Great Defert. 

" The natural barrennefsof the country is fuch, that 
it furnifhes but few materials for manufacture. The 
Moors, however, contrive to weave a drong cloth, with 
which they cover their tents ; the thread is fpun by 
their women from the hair of goats : and they prepare 
the hide* of their cattle fo as to furoifh fiddles, bridles, 
pouches, and other articles of leather. They are like- 
wife fufitciently (kilful to convert the native iron, which 
they procure from the Negroes, into fpears and knives, 
and alfo into pots for boiling their food ; but their fa- 
brics and other weapons, as well as their firearms and 
ammunition, they purchafe from the Europeans, 
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THE denomination Machine is now vulgarly given 
to a great variety of fubjefts, which have very 
little- analogy by which they can be claffed with pro- 
priety under any one name. We fay a travelling ma- 
chine, a bathing machine, a copying machine, a thriv- 
ing machine, an electrical machine. Sec. Sec. The on- 
ly circumftancc in which all thefe agree feem to be, that 
their conftruetion is more complex and artificial than 
the utenfrls, toola, or inftruments which offer themfel vet 
to the firft thoughts of uncultivated people. They are 
more artificial than the common cart, the bathing tub, 
or the flail. In the language of ancient Athens and 
Rome, the term was applied to every tool by which 
hard labour of any kind was performed ; but in the 
language of modern Europe, it feems rcftri&ed either 
to uich tools or inftruments as are employed for execu- 
ting fome philosophical purpofe, or of which the con- 
ftruetion employs the limple mechanical powers in a 
confpicuous manner, in which their operation and ener- 
gy engage the attention. An electrical machine, a cen- 
trifugal machine, are of the firft dafs; a tbreftiing ma- 
dstne, a fire machine, are of the other clafs. It is near- 
ly fynonymous, in our language, with ekgime; a term 
altogether modern, and in fome meafure honourable, 
being be flowed only, or chiefly, on contrivances for ex- 
ecuting work in which ingenuity and mechanical (kill 
are man i ft It. Perhaps, indeed, the term engine is limi- 
ted, by careful writers, to machines of conCderable 
magnitude, or at lead of cooflderrble art and contri- 
vance. We fay, with propriety, fleam engine, fire-en- 
gine, plating-engine, boring-engine ; and a dividing 
machine, a copying machine, &c. Either of thefe 
terms, machine or engine, are applied with impropriety 
to contrivances in which fome piece of work it not ex- 
ecuted on materials which are then faid to be manufac- 
tured. A in-veiling or bathing machine is furtly a vul- 
garifm. A machine or engine is therefore a tool ; 
but of complicated conn" ruction, peculiarly fitted for 
expediting labour, or for performing it according to 
certain invariable principles: And we fhould add, that 
the dependence of its efficacy on mechanical principles 
mud be apparent, and even confpicuous. The contri- 
vance and erection of fuch works conftitute the prole f- 
fion of the engineer ; a profcfGon which ought by no 
means to be confounded with that of the mechanic, the 
artiun, or manufacturer. It is one of the arlet libera' 
let ; as deferring of the title as medicine, furgery, ar. 
chitecture, painting, or fculpture. Nay, whether we 
corfider the importance of it to this flourifhing nation, 
or the fcience that is neccflary for giving eminence to 
the profeflbr, it is very doubtful whether it fliould not 
take place of the three laft named, and go pari pajfu 
with furgery and medicine. The ineonfukrate reader, 
who petufes Chen <ie Orj/ore with Satisfaction, is apt 
to fmile at Vitruvius, who requires in his architect 
irly the fame accompliftuncnu which Cicero requires 



in hi* orator. He ha* not recollected, or perhaps did 
not know, that the profeffion of an architect in the 
Auguftan age was the moil refpectablc of all thofe 
which were not effentially connected with the manage- 
ment of flate affairs. It appears that the architects 
were all Greeks, or the pupils of Greeks, altogether 
different from the members of the Collegium Alurarw- 
rum, the corporation of builders and mafons. The ar- 
chitecture of temples, ftadiums, circufei, amphitheatre*, 
seems to have been monopollfcd, by flate authority, by 
a fociety which had long fublifled in Afia, connected by 
certain myfterious bonds, both civil and religious We 
find it in Syria i and wc learn that it was brought thi- 
ther from Pcrfia in very ancient times. From thence 
it fpread into Ionia, where it became a very eminent and 
powerful aiTociation, under the particular protection of 
Bacchus, to whom the members had erected a magnifi- 
cent temple at Teoa, with a vaft cftablifhment of priefts 
and prieftcflet, confiding of perfona of the firft rank in 
the flate. They were the fole builders of temples and 
fladiums throughout all Greece and the Leffer Afia 
and the contractors for the machinery that was employ- 
ed in the theatres, and in the great temples, for the ce- 
lebration of the high myfterics of paganifm. By the 
imperfect accounts which rtmain of the Oeufirtian and 
other myfteries, it appears, that this machinery muft 
have been immenfe and wonderful, and muft have re- 
quired a great deal of mechanical fled!. This indeed 
appears, in the mod convincing manner, to any perfon 
who reflects on the magnificent ftructurcs which they 
erected, which excite to this day the wonder of the 
world, not only on account i>f their magnificence and 
incomparable elegance, but alfo on account of the me- 
chanical knowledge that feems indifpenfably neccflary 
for their erection. This will ever remain a myftery. 
There are no traces of fuch knowledge to be found io 
the writings of antiquity. Even Vitruviu*, writing ex- 
prefbly on the fulject, has given us nothing bur. what 
is in the lowed degree of elementary knowledge. 

This affociation of the Dyonitiacs undoubu Jly kept 
their mechanical fcience a profound fecret from the un- 
initiated, the profane. They were the engineers of an- 
tiquity, and Vitruvius was perhaps not one of the ini- 
tiated. He fpeaks of Myro and other Greek architects 
in terms of refpect which border on veneration. Per- 
haps the- modern affaciation of free mafons is a remain 
of this antirnt fraternity, continued to our times by the 
company of buildcTS, who erected the cathedrals and 
great conventual churches. No one who confiders their 
works with fcientific attention, can doubt of their being 
deeply verfed in the principles of mechanics, and even 
its more refined branches. They appear to have car- 
ried the art of vault-roofing almolt to fts acme of per- 
fection ; far outAripping their Grecian inflructor. in 
their knowledge of this molt delicate branch of their 
arc 
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Tt were greatly to be wifhed that Come fuch inftitu- 
tton did yet cxift, where men night be induced by the 
moft powerful motive* to accompliih themfclves in the 
knowledge necefTary for attaining eminence in theii 
piofifliuii. 

Wc have been informed (and we thought our au- 
thority good), that our graciout Sovereign has fignified 
hit intention of patrunifiug an inllilution of thi* kind. 
We heard, that it was propofed to institute degrees fi- 
milar to our univerGty degiees, a-d proceeding on fimi- 
lar conditions of a regular education or Banding, which 
would enfure the bpfxirtuniiiet of information, and alfo 
on an examination of the proficiency of the candidate. 
This examination, being conducted by pcrfons eminent 
in the pioftffion, perhaps Rill exercifing it, would pro- 
bably be ftrious, becaufe the fueccfsful candidate would 
immediately become a ri»al practitioner. Such an infti. 
tut ion would unJoubiedly p: event many grofs impoli- 
tions by unlettered millwrights ai.d pump makers, who 
now feldom appear utidcr any name but that of engi- 
neer, although they are frequently ignorant even oi the 
elements of mechanical feience, and are totally unac- 
quainted with the higiicr mathematics; without which, 
it is abfolutcly impnfliblc for them to contrive a ma. 
chine well fuited to the intended puipofe, or to fay 
with any tolerable precifcon what will be the perform- 
ance of the engine they have erected. Yet thefe are 
qucftions fufceptible of accurate folution, becaufe they 
depend on the unalterable law* of matter and motion, m 

All who have a juft view of the unfpcakable advan. 
tagis which this highly favoured land poHcHcs in the 
fuperiority and activity of its manufactures, and who 
know how much of this fuperiority fhould be afcribed 
to the great improvements which have been made in 
practical mechanics within thefc If ft thirty years, will 
join us in vriflu'ng fuccefs to force fuch inllilution as 
that now mentioned. 

We were naturally led to thefe reflections when wc 
turned our thoughts to machineiy in ger.cial, and ob- 
ferved what is done in this country by the native ener- 
gy of iti inhabitants, unafGfted by fuch fcientific in- 
junctions as they might have expected from the pupils 
of a Newton, their countryman, urder the patron-ge of 
the beft of Sovereign*, eminently knowing in thefe 
thing?, and ever ready to encouiage thefe fcienccs ar:d 
art* which have fo highly contributed to the national 
profperity. What might not be reafonably expected 
from Britifh activity, if thofe among ourfclves who 
htve knowledge and leifurc had been it the fame pains 
with the members of the foreign academies to cultivate 
the Newtonian philcfophy, and particularly the moic 
refined branches of mechanics, and to deduce from their 
(peculation* maxims of conflruction fitted to our fitua- 
tion as a great manufacturing nation ? But fuch know- 
ledge is not attainable by thofe who are acquainted only 
with the hr.perfcct elements contained in the publica- 
tions read by the bulk of our practitioner;. Much to 
this puipofe has been done on the continent by the 
moft eminent mathematicians ; but from want of indi- 
vidual energy, or perhaps of general fecurity and pro- 
tection, the patriotic labours of thefe gentlemen have 
not done the fervice to their country which might have 
been reafonably expected. Indeed, their dificrtations 
have generally been fo compofed, that only the lc?.rLed 
could fee their value. They fecrn addreffed only, or 



chiefly, to fuch ; but it is to thofe authors that oirr 
countrymen generally have recourfe for information con- 
cerning every thing in their prcfcfGon that rifet above 
mere elementary knowledge. The book* in our lan- 
guage which profefs to be fyflcms of mechanics rarely 
go beyond this : they contain only the principles of 
equilibrium. Thefe are abfulutely necefTary for the 
knowledge of machines ; but they are very far indeed 
from giving what may be called a practical knowledge 
of work'nig mmchintry. This is never in a ftatc of equi- 
librium. The machine mult move in order to work. 
There mufl be a fuperiority of impelling power, beyond 
what is merely fulficient for balancing the refiftancc or 
contrary action of the work to be performed. The 
reader may turn to the article Statics in the Entyclo* 
ptiita Briiann'ua, and he will there fee fome farther ob- 
fcrvations on this head. And in the article Micha- 
nics he will find a pretty ample detail of all the ufual 
doctrines, and a defcription of a confidcrablc variety of 
machines or engines, acc mpanied by fuch obfcrvations 
as are necefTary for tracing the propagation or tranf- 
miflion of preffure from that part of the machine to 
which the natural power is applied to the working part 
of the machine. Along with thefc two articles, it will 
be proper to read with peculiar attention the article 
Rotation. 

By far the greateft number of our moft ferviceable 
engines cnnfill chiefly of parts which have a motion of 
^rotation round fixed axes, and derive all their energy 
from levers virtually contained in them. And thele 
acting parts ate alfo material, reqiuring force to move 
tliem over and above what is necefTary for producing 
the acting force at the working part of the machine. 
The modifications which this circumftance frequently 
makes of the whole motions of the machine, arc indica* 
ted in the article Rotation in an elementary way ; 
and the proportions there invcltigatcd will be found 
almoft continually involved in the complete theory of 
the operation of a machine. Laftly, it will be proper 
to confider attentively the propofitions contained in the 
article SrMSnnttu of Materials, that we may combine 
them with thofe which relate wholly to the working of 
the machine ; becaufe it is from this combination only 
that we difcover the ftrains which are excited at the 
various points of fuppott, and etf communication, at;d* 
iti every member of the machine. We fuppafc all thefe * 
things already undcrftood. 

Our object at prefent is to point ont the principles r|,c chief 
which enable us to afrertain what will be the piccifc quell urn in 
motion of a machine of given eonftruetiou, when actua- 1 ""hanici. 
ted by a natural power of known intenfity, applied' 
to a given point of the machine, while it is employed 
to oveicomea known refiftar.ee acting at another point. 
To abbreviate language, we fhall call that the impelled 
point tS the machine to which the preflurc of the mo- 
ving power is immediately applied; an i we may call 
that the vorking point, where the lefritance arifing 
from the woik to be performed immediately acts. 

To confider this important fubject, even in in chief 
varieties, requires much mure room than can be allowed' 
in an undertaking like ours, and therefore we mult con- 
tent ourfelves u ith a very limited view; but at the fame- 
tiir.e, fuch a view as fhall give fufficicnt indication of the 
principles which fhould direct the practical reader itr 
cvery important cafe, We fhall confider thofe machines 

whicb> 
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which perform their motions round fixed axes ; thtfe 
being by far the mod numerous and important, bccar.le 
they involve in their conftruftiou and operation* all the 
, leading principle. 
TV proper That we may proceed fecurcly, it is neceffary to have 
meafure of , prccJff a nd adequate notion of moving force, at ap- 
plied to machinery, and of its meafure*. Wc think 
this peculiarly ncctfTary. Different notion* have been 
rate ruined on thu (WbjcA by Mi Leibnitz, De« Cartes, 
and other eminent m*chank-ian« of the laft century ; 
find their it»eellars have not yet come to nit ngrccmcnt. 
Kay, ion c of the moft eminent praditioners vt the pie- 
f. nt time* (fir wc muft include Mr Snvaton in the 
numlm ) have given mrafures of mechanical power in 
machinery which we think inaccurate, end lending to 
erroneous conclufu.ns end maxims 

Wc take for the meafure (as it is the cfTcd) of ex- 
erted ir-chanical power the quantity of motion which 
it produces by its uniform exertion during fomc given 
time. Wc fay uvij'or t txertlcn, not becaufe this uni- 
formity is nrccfTaiy, but only becaufe, if any variation 
of the exertion has taken pbec, it mult be known, in 
order to judge of the power. This would necdlefsly 
complicate the calculation! ; but in whatever way the 
exertion may have varied, the whole accumulated exer- 
tion is dill accuiately rr.eafurcd by the quantity of mo- 
tion cxilliug at the end of the exertion. The reader 
mull perceive that thU is the fame tiling that is expref- 
fed in the article !>■,>■•, mics of this Snf[>!cmrnt, n' 90. 
by the aica of the figure whofc abfeilTa or axis reprc- 
fents the time of exertion; and the ordinate* are as the 
preflurea in the drtfercnt inftant! of that time, the whole 
being multiplied by the number of particle* (that is, by 
the quantity of matter), becaufe that figure reprrfcnti 
the quantity of motion generated in one particle of 
matter only. All this is abundantly clear to perfons 
converfint in thefe difquilition* ; but wc wifh to carry 
along with u* the dittind conception! of that ufiful 
dais of readers whofc profeffion engages them in the 
conltrudinn and employment of machines, and to whom 
fuel; dilculhon* are not fo familiar. We mull endea- 
vour therefore to jullify our choice of this meafure by 
appealing to familiar facts. 

If a man, by prefling uniformly on a mafi of matter 
for five feconJs, generate* in it the velocity of eight 
feet per ftcood, we obtain an exalt notion of the pro- 
portion of this exertion to the mechanical exertion of 
gravity, when we fay that the man's exerted fuicc In. 
hi en precifely one twentieth part of the adioii of gra- 
vity on it ; for we know that the weight of that body 
(or, more properly, its heavincf*) would, in fivefecond*, 
have given it the velocity of 16 j feet per fecond, by 
acting on it during its fall. Hut let us attend more 
clofely to what we mean by faying that the exerted 
force is one-twentieth of the exertion of gravity. The 
only notion we have of the exertion of gravity is what 
we call the weight of the body — ibe prellure which we 
feel it make on our hand. To fay that this is 20 pound* 
weight, does not explain it ; becaufe this it only the ac- 
tion of gravity on another piece ol matter. Both pref- 
fures arc the fame. l*.ut if the body weighs 20 pounds, 
it will draw out the rod of a fteelyard to the mack 20. 
The red is fo divided, that the 2Cth part of this pref- 
furc will draw it out to 1. Now the fact is, that if 
the man preiTca on the maf* of 20 pounds weight with 



a fpring fleelyard dating five frconds, and if during 
that time the rod of the fteelyard was al*-a\. at the 
mark I, the body will have acquired the velocity of 
eight feet per fecond. This is an acknowledged fad. 
Thcicfute we were right in faying, that the man'* ex- 
ertion is one-twentieth of the exertion of gravity. And 
fince we believe the weight of bodies to be proportional 
to their quantity of matter, ill matter being equally 
he?.vj, we may fay, that the man's exertion was eqdal 
to the action of gravity on a quantity of nutter whofc 
weight is one pound We expref* it much rooie fami- 
liaily, by faying, ihat the nan ixciud on it the prtf. 
furc of one pound of matter, or the foice of one 
pound. 

In this manner, the motion cornn. unseated to a mafs 
of matter, by acting on it during fomc tin e, informs 
us with atcuiac) o! the real mechanical force or pref- 
fure which ha< been cxertc.'. This is judged to be 
double when twice the velocity has betn generated in 
the lame mafs, or where the fame velocity has been ge- 
nerated in twice the maf* , becaufe we know, that 
a double prefTurc would have done either the one or the 
other. 

But farther : Wc know that thi* prelTure is the ex- 
ertion ; we have no other notion of our own force ; and 
our notion of gravity, of clafticity, or any other natu- 
ral force, i* the fame. Wc alfo know that the conti- 
nuance of thi* exertion fatigues and cxhautU our ttrength 
as completely a* the molt violent motion. A dead pull, 
a* it is called, of a horie, at a poll fixed in the ground, 
il a ufual trial of his itrength. No man can hold out 
hit arm horizontally foi much moie than a quarter of 
an hour ; and the exertion of the latl minute* gives the 
molt diftrcfiing fatigue, and di fables the (houldcr from 
action for a confiderable time after. This i* therefore 
an expenditure of mechanical power, in the ftrid pri- 
mitive fenfe of the word. Of thi* expenditure wc have 
an exact and adequate effect and meafure in the quan- 
tity of motion produced; that is, in the product of the 
quantity of matter by the velocity generated in it by 
this exertion. And it mult be particularly noticed, that 
this meafure i* applicable even to cafe* where no motion 
is produced by the exertion ; that is, if we know that 
the exertion which is jutl unable to flan a block of 
(lone lying on a fmooth Itonc pavement, but would Hart 
it, if incrcafed by the fmallelt addition; and if wc know 
that this would generate in a fecond ta feet of velocity 
in 103 pounds or matter — wc arc certain that it was a 
preflure equal to the weight of this ico pounds. It is 
a good meafure, though not immediate, and may be 
ufed without danger of miitake when wc have no 
other. 

The celebrated engineer Mr Smraton, in hit excel- Mr 
lent dif'ertation on the pow er of water and wind to tun", bc*> 
drive machinery, and alfo in two other diflertations, all fore 
publifhtd in the l'hilofophical Tranfadiont, and after- 
wards in a little volume, has employed another meafure, 
both of the expenditure of mechanical power, and of 
the mechanical effect produced. He fays, that the 
weight of a body, multiplied by the height thro' which 
it dcfccndi, while driving a machine, is the only proper 
meafure of the power expended ; and that the weight, 
multiplied by the height through which it it uniformly' 
raifed, is the only proper meafure of the effed produ- 
ced. And he produces a laige uain of accurate c 
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rfiTipnti to prort that a eertatn weight, defcending 
through a certain fpace, always produces the fame ef- 
fect, whether it has defcended fwiftljr or flowly, cm- 
iing little or much time. 

this eminent engineer propofed this as a popu- 
lar meafure, of cafy comprehenfion and remembrance, 
and as well accommodated to the lifts of thofe engaged 
in the conftruftion of machines, when leftrifted to a 
certain clafs of cafes, it might have anfwered very good 
purpofes ; but the author is at pains to recommend it 
to the philofophers as a neceffary correction of their 
theories, which he favs tend to miflead the artifts. His 
own reaionings terminate tn the fame conclufion with Mr 
Leibnitz's, namely, that the power of producing a me- 
chanical effect, and the effect produced, are proportional 
to the fqnarc of the velocity. The deference j'.iftly due 
to Mr Smcaton's authority, and the influence of his 
name among thofe who are likely to make the mort ufe 
of his inflections, render it ncctffary for us to examine 
this matter with fomc attention. 

Mr Smcaton wns led to the adoption of this meafure 
by his profcfTional habits. Kaifing a weight to a height 
is, in one lhape or another, the general talk of the ma- 
chines he was employed to erect; and wc may add, the 
opportunities of expending the mechanical powers of na- 
ture which are in our command, are generally in this 
proportion. A certain daily fupply of wnter, coming 
from a certain height, is our bed opportunity, and may 
very properly be (aid to be expended. 
Emaysed This being the general cafe, the meafure was obvious, 
' and natural, and good. The power and effect were of 
the fame kin' 1 ., and mufl be meafurcs of each other ; at 
leaft, in thofe eircumftances in which they were fet in 
oppofition Yet even here Mr Smeston was obliged to 
make a reflridion of his meafures: " The height thro* 
which a body Jlo'jjiy and equably defcended, or to which 
it wm *.vfcd." And why was this limitation neccflfery? 
" Becaufe in rapid or accelerated motions, the inertia of 
•Page 7. bodies occafioned fome variation *." But this is too 
vague language for philofophical d fquifition. BcRdes, 
what is meant by this variation ? What is the ftandard 
from which the unrellrictcd meafure varies ? This lland- 
ard, whatever it is, is the true mraftire, and it was 
peedlcfs to adopt any other. No*, the tlandard frorrj 
srhich Mr Smcaton etlimates the deviation, is the very 
meafure which wc wills to employ, namely, the quantity 
of motion produced. Strictly fpealring, even this is not 
the immediate meafure. The immediate meafure is chat 
faculty which we c?ll preflurc. This is the iriterme- 
dium perceivable in all productions of motion ; and it 
is alfo the intermedium of mechanical effect, even when 
motion is not produced ; as when the weight of a body 
bends a fpring, or the elatlicity of a body fupporta an- 
other preffure. How it opeiates in all or any of thtfe 
cafes, wc know not ; but w C know that all thefc mca- 
fures of pTeffure agree with each other. A double 
quantity of motion will bend a fpring doubly ftroug, 
will raife a double weight, will withstand any double 
preffure, Sec &c. In fhort, preffure is the immediate 
agent in every mechanical phenomenon. It penetratea 
bodies, overcoming their tenacity ; it overcomes fric- 
tion ; it balances preffure ; it produces motion. Mr 
Sainton's meafure is only nearly tiue, in any cafe, and 
in all cafca it is far from being exact in the full inttantf 
of the mrxiouj during its acceleration ot retardation. 
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Wc have already noticed the complete expenditure 
of animal power by continued preffure, even when mo- 
tion is not produced : the only difficulty is to connect 
this in a meafurabte way with the power whirh the 
fame exertion has of generating motion in a body. 

When a man fupports a weight for a ftngle inftant, 
he certainly balances the pieffurc or action of gravity on 
that body ; and he continues this action as long as he 
continues to fupport it : and we know that if this body 
wete ?t the end of a horizontal arm turning round a 



vertical ax's, the farm 



rt which the man exerted in 



merely carrying the weight, if now exerted on the bo- 
dy, by puflting it horizon t all y round the axis, will gene- 
rate in it the fame velocity which gravity would gene- 
rate by its faffing freely. On this authority therefore 
wc (ay, that the whole accumulated action of a msn, 
when he Ins juft carried a body whofe weight is JO 
pounds for one minute, is equal to the whole exertion 
of gravity on it during that minute ; and if employed, 
not to counteract gravity, but to generate motion, 
would generate, during th.U minute, the fame motion 
that gravity would, that is, (iz X 31 feet velocity per 
fecond, in a mafs of \o pounds. There would be 30 
pounds of matter moving with the velocity of 1 920 feet 
per fecond. We would cxprrfs this production or ef- 
fect by 30 X 1920, or by 5760c, as the mcafuic of the 
man's exertion during the minute. 

But, according to Mr Smcaton, there is no expen- 
diture of power, nor any production of mechanical ef- 
fect, in thus carrying 30 pounds for a minute ; there 
is no product uf a weight by a height through which 
it is equably taifed ; yet fuch exertion will completely 
cxhauil a man's llrength if the body be heavy enough. 
Here then is a cafe to which Mr S::ieaton's mcaSuc • 
does not readily apply ; and this cafe in important, in- 
cluding all the actions of animals at a 'lead pull. 

But let us confidermore narrowly what a man really 
does when he performs what Mr Smcaton allows to be 
the pioduition of a meafurablc mechanical effect. Sup- 
pifethis weight of 30 pounds hanging by a cord which 
paffes over a pulley, and that a man, taking this cord over 
his moulder, turns his back to the pulley, and valka 
away from it. Wc know, that a man of ordinary force 
will walk along, railing this -reight, at the rate of about 
r>o yards in a minute, or a yard every fecond, and that 
he can cuntinue to do this for eight or ten hours from 
day to day, and that this is all that he can do without 
fatigue. Here arc 30 pounds raifej uniformly 183 feet 
in a minute ; and Mr Smeaton would exprefs this by 
30 X 180, or 5420, and would call this the meafure 
ot the mechanical effect, and alio of the expenditure of 
power. This is very different from our meafure 57603. 

But thw is not an accurate and complete account of An<1 f„ nll( j 
the man's Mm on the weight, and of the whole effect if »* imc- 
produced. To be convinced of this, fuppofe that aerate, 
man A has been thus employed, while another B, walk- 
ing along fide of him at the fame rate, fuddenly take* v 
the rope out of his hand, frees him of the ta(k, and con- 
tinue/ to raife the weight without the fmallcff. change on 
its velocity of afcent. What is the action of B, and 
whether is it the fame with that of A or not? It is ac- 
knowledged by all, that the exertion of B againft the 
load is precifely equal to 30 pounds. If he holds the 
rope by a fpring fteelyard, it will fland conflantly at 



the mark 30. £ cxerU the fame action on the ldad 



when 
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when he fimply fupports it from falling back into the tinucd for three feconds only, was ail that was oecef- 

pit. It was moving with the velocity of three feet per fary. 

fecond when he took hold of the rope, and it would Mr Smeaton's meafu-ement is therefore abundantly 

continue to move with that velocity if any thing could exact for practice; an I being accommodated to the 

annihilate or counteract its gravity. If therefore there circumflaoces mod likely to engage the attention, is ve- 

was no action when a perfon merely carried it, there is ry proper for the intlruction of the numerous pi art i- 

nonc at prefent when it is riling 180 fect in a minute, tioners in al! manufacturing countries who are employed 

The man does indeed work more than on that occaGon, for ordinary erections : but it it improperly propcfid 

but not againft the load : his additional work is walk- as an article effential to a juft theory of mechanics, and 

ing, the motion of his own body, as a thing previou/ly therefore it was proper to notice it in this place. Bcfidis. 

neceflary that he may continue to fupport the load, there frequently occur moft important cafes, iu which, 

that he may continue his mechanical effort as it follows the motion of a machine is, of neceflity, dcfultory, al- 

him. It appears to yield to him : but it is not to hit tcrnatcly accelerated, and retarded. We (hould not de- 

effbrts that it yields ; its weight completely balances rive all the advantages in our power from the firft rao- 

thofe efforts, and is balanced by them. It was to a ver, if we did not attend particularly, and chiefly, to 

greater effort of the man A that it yielded. It was the accelerating forces. And in every cafe, the im- 

then lying on the ground. He pulled at the cord, provetnent, or the proper employment of the machine, 

gradually perhaps increafing his pull till it was juft equal is not attained, if we are not able to difcriminate be- 

to its weight. When this obtains, the -load no longer tween the two parts of the mechanical exertion ; one 

preffea on the ground, but ia completely carried by the of them, by which the motion is produced aud accelc- 

rope. But it does not move by this effort of 30 pounds; rated to a certain degree; and the other, by which that 

but let him exert a force of \ 1 pounds, and continue motion is continued. We muft be able to appreciate 

this for three feconds. He will put it in motion ; will what part of the effect belongs to each. — But it is now 

accelerate that motion ; and at the end of three feconds time to proceed to the important queftion, 
the load is tiling with the velocity of three feet per fe- What mill be the precife motion of a machine of given 

<•< •!.-!. The man feels that this is as much fpecd as he conflruSion, actuated by a power of hnomn intenfity and 

can continue in his walk ; he therefore flackens his manner of ailing, and oppefed by a known refinance? s 
.pull, t educing his action to 3c pounds,- and with this In the folution of this queftion, much depends onThkf* - 

action he walks on. All this would be diftinctly per- the nature of both power and refinance. In the ftati- 1 * ccf - 

ceived by means of a fteefyard. The rod would be cal confideration of machines, no attention is paid to & A ™ ' ~ 

pulled out beyond 30, till the load acquired the uniform any differences. The intenfity of the prelTures is all wort 

velocity intended, end after this it would be obferved that it ic neceflary to regard, in order to ftate the pro. 

to fhriuk back to 3 a portion of prtffurc which will be exerted in the various 

More is done therefore than appears by Mr Smca- parts of the machine. The preffures at the impelled 

ton's meafure. Indeed, all that appears in it is the ex- and working points, combined with the proportions of 

ertion uectfiary. for continuing a motion already produ- the machine, neceflaril determine all the reft. Pref- 

.ced, bat which would be immediately extinguished by furc being the fole caufe of all mechanical action among 

a contrary power, which muft therefore be counteracted, bodies, any preffure may be fubftitutcd for another that 

This meafure will not apply to numberlcfs cafes of the is equal to it ; and the preffure which is mod familiar, or 

employment of machines, where there is no fuch oppo- of eafieft confideration, may be ufed as the reprefenta. 

fing power, and where, notwithftanding, mechanical tive of all others. This has occsfioned the mechanical 

power muft be expended, even according to Mr Smca- writers to make ufe of the preffure of gravity as the 

ton's meafuremcnt. Such arc com mills, boring mills, ftandard of companion, and to reprtfent all powers and 

and many others. refiftances by weights. However proper this may be 

How then comes it that Mr Smeaton's valuable ex. in their hands, it has hurt the progrefs of the fciencc. 

periments concur fo exactly in (hewing that the fame It has rendered the ufual elementary treatifes of mccha- 

quantity of water defcending from the lame height, al- nics very imperfect, by limiting the experiments and il- 

ways produces the fame effect (as he meafured it), what- luftrations to fuch as can be to repnfentcd with facility, 

ever be the velocity ? In the firft place, all his expert. This has limited them to the Itate of equilibrium (in 

ments arc cafes where the -power expended and the which condition a working machine is never found), 

work performed arc of the fame kinds A heavy body fit caufe illuftratioos by experiment out of this ftate are 

defcends, and by its preponderancy raifes another heavy neither obvious nor eafy. It has alfo prevented the 

body. But even this would not enfure the prccife a- ftudents of mechanics from accomplishing thcn.fclvea 

greement obferved in his experiments, if Mr Smeaton with the mathematical knowledge rcquiied for a fuc- 

were not careful to exclude from his calculations all that ceWul prol'ecution of the ftndy. The moil elementary 

motion where there is aay acceleration, and all the ex- geometry is fufficient for a thorough underftar.ding of 

penditure of water during the acceleration, and to ad. equilibrium, or the doctrines of ftatics ; but true rne- 

mh only thofe motions that are fonfibly uniform. In chauics, the knowledge of machines as instruments by 

moderate velocities, the additional preffure required for which work is performed, requires more refined ma* 

.the rirft acceleration is but an infignifkant part of the thematics, and is inacccfliblc without it. 
whole ; and to take thefe accelerated motions into the Had not Newton or others improved mathematics 

.account, would have embarraffed the calculations, and by the invention of the infinitcfimal analysis and calcu- 

pcrhaps confnfed many of the readers. We fee, in the lus, we muft have reftcd contented with the difcoveries 

jnftance now given, -Jut the addition of one pound con- (really great) of Galileo and Huyghens. But New- 

ton, 
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ton. fki m/uhffi farm prsfertutt, opened a bottndlefs 
f eld of investigation, and hat not only given a magnifi- 
cent and brilliant fpccimen of the difcoveriet to be made 
in it, but ha* a!fo traced out the particular paths in 
which we are to find the folution of all queftions of 
practical mechanic*- Thit he has done by (hewing an- 
other fpecies of equilibrium, indicated, not by the c eMa- 
il on of all motion, but by the uniformity of motion ; 
by the ceffation of all acceleration or retardation. As 
the extinction of motion by the ad ion of oppofite for- 
ce* is aflumrd by us aa the indication of the perfect 
equality of thofc force* ; fo the extinction of accelera- 
tion fhould be received aa the indication of fomething 
equal and oppofite to the force which waa known to 
have caufed the acceleration ; and therefore at the in- 
dication of an equilibrium between oppofite forces, or 
elfe of the dilation of all force. 

i Thit new view of things wat the fource of all our 



e^aUibrhundiftinct notion* of mechanical force*, and gave tit our 
only unexceptionable markt and mezfurct of them. 
The 39th propofition of the firft book of Newton'* 
Principlet of Natural Pliilofophy, and it* corollaric*, 
contain alrroft the whole deftnne of active mechanical 
nature, and are peculiarly applicable to our prefent pur- 
pofe, becaufe they enable us to comprehend in thit mt- 
thanical tquili&rium (fo different from the Jlatical) every 
circumftnnce in which thofe prefTurea which are exerted 
by natural power* differ from each other, and vary in 
their action on the impelled and working point* of a 
machine. Indeed, when we recollect that the operation* 
of our machine* are the fame on board a fhip a* on (bore, 
and that all our machine* are tnoviog with the ground 
on which they ftacd, we mutt acknowledge, that even 
ordinary it. tics it only an imperfect view of an equili- 
brium among thingt which are in motion ; and this 
fhould have taught its that, even in thofe cafet where 
nothing like equilibrium appears, an equilibrium may 
., Rill be ufefully traced. 
Diftiection* In the ftatical confide ration of machines, the quantity 
waft be of prrflure is all that we need attend to. But in the 
mide in the mechanical difcuiTion of their oprratieru, we muft attend 
tlvetowen to ^ ,e ' r diftinttions in kind : and it will by no meant 
ipjlird to be fufficient to reprefent them all by weights } for their 
distinction in kind it accompanied by great difference* 
io their manner of acting on the machine. Some natu- 
ral powcrt, in order to continue their action on the im- 
pelled point of the machine, mud at the fame time put 
into motion a quantity of matter external to the ma- 
chine, in which thefe power* tt fide { and this muft be 
made to follow the impelled point in its motion, and 
not only follow, but continue to pref» it forward ; or, 
thit matter, thus continually put into motion, muft be 
fucceflively applied to different point* of tbe machine, 
which become impelled poin.ts in their turn. This is 
the cafe with a weight, with the action of a fpring, the 
> of animals, the action of a ftream of water or 
»d many other powers. A part of the natural 
aoical powers muft therefore be employed in pro- 
ducing this external motion. Thi* is fometimes a very 
confidcrablc part of the whole natural power. In fome 
cafes it is the wbole of it. This obtains in the action 
of a descending weight, lying on the end of a lever and 
prefling it down, or hanging by a chord attached to the 
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There is alfo an important distinction in the manner 
in which this external motion is kept up. In a weight 
employed as the moving power, the actuating preflure 
fecm* to refide in the matter itfclf ; and all that is nc- 
ceffary for continuing thit preflure it merely to continue 
the connection of it with the machine, fiut in tbe ac- 
tion of animals it may be very different : A man push- 
ing at a capftan bar, muft firft of all walk as faft as the 
bar moves round, and this requires the expenditure of 
his mufcul.tr force. But thit alone will not render bis 
action an effeaive power : He muft alio prtfo forward 
the capftan bar with as much force at he has remaining 
over and above what he expends in walking at that rate. 
The proportion of thefe two expenditure* may be very 
different in different circumftancet ; and in the judicious 
ftlection of fuch circumstances as make the firft of thefe 
at incn-nfidcrablc as poflibJc, lie* much of the (kill and 
fsgacity of the engineer. In the common operation of 
thrashing corn, much more than half of the man's 
power it expended in giving the ncctflary motion to hit 
own body, and only the remainder is employed in ur- 
ging forward the fwiple with a momentum fufficient for 
fhakmjr off the ripe grains from the ftalk. We had 
fufficient proof of thin, by taking off the fwiple of the 
Anil, and putting the fame weight of lead on the end of 
the ilaff, and then caufitig the hind to peiform the ufual 
motions of thrafhing with all the rapidity that he could 
continue during the ordinary hours of work. We ne- 
ver could find a man who could make three motions in 
the fame time that he could make two in the ufual 
manner, fo at to continue thit for lialf an hour. Hence 
we muft conclude, that half (fome will fay two-third*) 
of a thrafher's power it expended in merely moving hit 
own body. Such modes of animal action will therefore 
be avoided by a judiciout engineer 1 but to be avoided, 
their inconvenience muft be undcrftood. More of this 
will occur hereafter.— In other cafes, we are almnlt 
(never wholly) free from this unprofitable expenditure 
of power. Thus, in the fleam engine, the operation 
requires that the external air follow the pifton down 
the cylinder, in order to continue its preffure. But 
the force receffary for fending in this rare fluid into the 
cylinder with the nectffary velocity, it fuch an infignifU 
cant part of the whole force which is at our command, 
that it would be ridiculout affectation in any engineer 
to take it into account ; and thit is one great ground 
of preference to thi* natural power. The fame thing 
may be faid of the action of a ftrong and light fpring, 
which it therefore another very eligible firft mover for 
machinery. The ancient artilleriflt had discovered this, 
and employed it in their warlike engines. 

We muft alfo attend to the nature of the refiftancc 
which the work to be performed etppofes to the motion 
of our machine. Sometimes the work oppofet, not a 
simple obit ruction, but a real refiftancc or reaction, 
which, if applied alone to the machine, wonld caufe it 
to move the contrary way. Thi* always obtains in 
cafes where a heavy body is to be raifed, where a fpring 
it to be compieffrd, and in fome other cafes. Very often, 
however, there is no fuch contrary actiori. A flour 
mill, a faw mill, a boring mill, and many fuch engines, 
exhibit no reaction of this kind. But although fuch 
machines, when at reft or not impelled by tbe firft mo- 
tct, Main no prtiTure in the oppofite direction, yet 



8* 



Digitized by Google 



9 o 



MACHINERY. 



they will not acquire arty motion whatever, unlefs they 
be impelled by a power of a certain determinate inten- 
fity. Thug in a faw mill, a certain force muft be im 
preffed on the teeth of the faw, that the coheGon of 
the fibres of the timber may be overcome. This re- 
quirea that a certain force, determined by the propor- 
tion* of the machine, be impreffed on the impelled 
point. If thia, and no more, be applied there, a force 
will be excited at the teeth of the faw, which will Li- 
lantt the cohcfion of the wood, but will not overcomt it. 
The machine will continue at reft, and no work will be 
performed. Ary addition of force at tbc impelled point, 
will occafion an addition to the force excited in the 
teeth of the faw. The cohefion will be overcome, the 
machine will move, and work will be performed. It is 
only thi* addition to the impelling power that give* mo- 
tion to the machine; the reft being expended merely in 
balancing the cohefion of the woody fibre*. While 
therefore the machine i* in motion, performing work, 
we muft confider it a* actuated by a force impreffed on 
the impelled point by the natural power, and by ano- 
ther acting at the working point, furnithed by or de- 
rived from the retiftance of the work. 

A gain : It not unfrequently happen*, that there it 
not even any fuch refiftance or obitruction excited at 
the working point of the machine } the whole reGM 
■nee (if we can with propriety give it that name) arifes 
from the necefiity of giving motion to a quantity of 
inert and inaSive matter. Thif happen* in urging 
round a heavy fly, as in the coining prefs, in the punch- 
ing engine, in drawing a hody along a horizontal plane 
without friction, and a few Gmilai cafe*. Here the 
fmalleft force whatever, applied at the impelled point, 
will begin motion in the machine ; and the whole force 
fo applied i* confumcd in thii fervice. Such cafe* are 
rare, as the ultimate performance of a machine ; but 
occafionally, and for a farther purpofe, they frequently 
occur ; and it is neceffary to coufider them, becaufe 
there are many of the moft important application* of 
machinery where a very confiderable part of the force i* 
expended in thi* part of the general talk. 

Such are the chief- circumllance* of diftinction among 
the mechanical power* of nature which mull be attend- 
ed to, in order to know the motion and performance of 
a machine. Thefc never occur in the ftatical confidcra- 
tion of the machine, but here they are of chief im- 



But farther: The aftion of the moving power ia 
nf the ma- transferred to the working point through the part* of 
chine icfelf a machine, which ate material, inert, and heavy. Or, 
he to defc" 0 * lt vnore accurately, befote the neceffary force 

fold can be exeited at the working point of the machine, the 
various connecting forces mull be exerted ia the diffe- 
rent part* of the machine; aod in order that the work- 
* • - ing point may follow out the imprifiion already made, 
I , — jll the connecting part* or limb* of the machine mutt 
■ * 4r moved, in different direction*, and with different ve- 
- ' locitie*. Force is neceffary for thus changing the ftate 
of all thi* matter, and frequently a very confiderable 
force. Time mud alfo ekpfe before all thi* can be ac- 
compliftied. Thi* often confume*, and really wades, a 
great part of the impelling power. Thus, in a crane 
worked by men walking in a wheel, it acquires motion 
by flow degrees ; Lccauk, in order to pivc fufficient 
room for the adion of the number of men or calUe that 



are neceffary, a very capacious wheel muft be em»>!oyrt, 
containing a great quantity of inert matter. All of 
thi* mull be put in motion by a very moderate ortpoo- 
deiance of the men. It accelerates (lowly, and the load 
it raifed. When it ha* attained the required height, 
all this matter, now in confutable motion, muft' I 



flopped. Thi* cannot be done in an intlant with m 
jolt, which would be very inconvenient, and even hurt- 
ful ; it is therefore brought to reft gradually. This 
alfo confume* time ; nay, the wheel mull get a motion 
in the contrary direction, that the load may be loweicd 
into the cart or lighter. Thi* can only be accomplith- 
ed by degree*. Then the tackle muft be lowered do -am 
again for another loud, which alfo muft be done gra- 
dually. All thi* waftes a great deal both of time and 
of force, and renders a walking wheel a very improper 
form for the firft mover of a crane, or any machine 
whofe ufe require* fuch frequent changes of motion. 
Th( fame thing obtain*, although in a lower degree, iti 
the fleam engine, where the great beam and pump rods, 
fometime* weighing very many ton*, muft be made t I 
acquire a very briik motion in oppofite directions twice 
in every working llroke. It obtains, in a greater or 
a lef* degree, in all engines which have a reciprocating 
motion in any of their parts. Pump mills are of nccet- 
fity fubjefied to thi* inconvenience. In the famous en- 
gine at Marly, about |g of the whole moving power of 
fome of the water wheels ia employed in giving a reci- 
procating motion to a fet of rods and chains, which 
extend ftom the wheels to a ciftero about three-fourths 
of • mile diftant, where they work a fet of pump*. 
Thi* engine is, by fuch injudicious conftxuAion, a mo- 
nument of magnificence, and the ftruggle of ignorance 
with the unchangeable laws of Nature. In machines, 
all the part* of which continue the direction of their 
motions unchanged, the inertia of a great maU of mat- 
ter doc* no harm ; but, on the contrary, contribute; to 
the fteadinefs of the motion, in fpitC'of fmall inequali- 
ties of power or refiftance, or unavoidable irregularities 
of force in the intetior parts. But in all reciprocations, 
it is highly prejudicial to the performance ; and there- 
fore conftrudion* which admit fuch reciprocation with- 
out necefiity, are avoided by all intelligent engineer*. 
The mere copying artift, indeed, who derive* all his 
knowledge from the common trcatife* of mechanic*, 
will never fufpect fuch imperfections, becaufe they do 
not occur in the ftatical conlideration of machines. ,., 
Laltly, no machine can move without a mutual naVAnds* 
bing of its part*, at all points of communication j fuch fn6js »- 
as the teeth of wheclwork, the wipers and lift*, and the 
gudgeons of it* different axe*. In many machines, the 
ultimate uik performed by the working point, is either 
friction, or very much referable* it. This is the cafe 
in puhfhing mills, grinding mills, nay in boring mills, 
faw mills, and other*. A knowledge of fricttou, in all 
its varieties, teems therefore abiblutdy neceffary, even 
foe a moderate acquaintance with the principles (<f ma- 
chinery. Thi* is a very abllrufe iubject; and although 
a good deal of attention ha. been paid- to it by force 
ingeniou* men, we do not think that a great deal ha* 
been added to our knowledge of it ; nor do the experi- 
menu which have been made feem to us well calculated 
to lead u* to a dillinct knowledge of it* nature and mo- 
dification*. It ha* been considered chiefly with a vie* 
to dt minim it as much as poiUblc in the communicating 
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parti of macbinrry, and to obtain Tome genera! rules 
for ascertaining the quantity of what unavoidably re- 
mains. Mr Amontoua, of the Royal Academy of 
Science* at Pan's, gave us, about the beginning of this 
century, the chief information that we have on the Sub- 
ject- He difcovered, that the obstruction which it gave 
to motion wa» very nearly proportional to the force by 
which the rubbing Surfaces are preffed together. Thus 
he found, that a fmooth oaken board, laid on another 
fmooth board of the fame wood, requires a force nearly 
equal to one third of what preffes the furfaces toge- 
ther. Different fubftances required different propor- 
1 1 tton«. 

Meaftrecf He alfo found, that neither the extent of the rub- 
JJ 2 A * bing furfaces, nor the velocity of the motion, made any 
cmfiderable variation on the obstruction to motion. 
Thcfe were curious and unexpected refidts. »Subfe- 
qucnt obfervations have made feveral corrections neccf- 
Lry in all thcfe propositions. This Subject will be 
more particularly confidcrcd in another place; but fince 
the deviations from Mr Amontons's rule arc not very 
considerable, at lead in the cafes which occur in this 
general confideration of machines, we (halt make ufe of 
it in the mean time. It gives us a very eafy method 
of estimating the effect of friction on machines. It it a 
certain proportion of the mutual preffure of the rubbing 
surfaces, and therefore muft vary in the fame propor- 
tion with this preffure. Now, we learn from the prin- 
ciples of Statics, that whatever preffurcs arc exerted on 
the impelled and working point of the machine, all the 
preffure* on its different parts have the fame conftant 
proportion to thtfe, and my as thcfe vary : Therefore 
the whole friction of the machine varies in the fame pro- 
portion. But farther, fince ft is found that the fric- 
tion does not fenfibly change with the velocity, the 
force which is jull Sufficient to overcome the friction, 
and put the loaded machine in motion, muft be very 
nearly the fame with the force expended in overcoming 
the friction while the machine is moving with any velo- 
city whatever, and performing work. Therefore if we 
deduct from the force which juft puts the loaded ma- 
chine in motion that part of it which balances the re- 
action of the impelled point occafiorted by the rcfiftance 
of the work, or which balances the refiftance of the 
work, the remainder is the part of the impelling power 
which is employed in overcoming the friction. If in- 
deed the actual refitting preffure of the work varies 
with the velocity of the working point, all the pref- 
furcs, and all the frictions in the different communica- 
ting parts of the machine, vary in the fame proportion. 
But the law of this variation of working rcfiftance be- 
ing known, the friction is again afcertained. 

We can now llatc the dynamical equilibrium of for- 
ces in the working machine in two ways. We may 
either confider the efficient impelling power as dimi- 
nished by all that portion which is expended in over- 
coming the friction, and which only prepares the ma- 
chine for performing work, or we may confuler the im- 
pelling power as entire, and the work as iiicreafed by 
the friction of the machine ; that is, we may fuppofe 
the machine without friction, and that it is loaded with 
a quantity of additional refinance acting at the work- 
ing point. Either of thefe methods will give the fame 
rtlult, and each has its advantages. We took the hit 
method in the flight view which we took of this fubject 
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in the Eujct, art. Rotation-, n» 64. and Shall there- 
fore ufe it here. 

Suppofing now this previous knowledge of all thefe 
variable circumstances which affect the motion of ma- 
chines of*the rotative kind, fo that, for any momentary 
pofition of it while performing work, we know what 
are the precife preffurcs ailing at the impelled and 
working points, and the conftnnf ion of the machine, 
on which depend the friction, and the momentum of 
its inertia (expreffed in the article Rotation by 
Jp r*) j wc are now in a condition to determine its mo- 
tion, or at lead its momentary acceleration, competent 
to that pofition. Therefore, 

Let there be a rotative machine, fo conftructed, that Com'^fi- 
while it is performing work, the velocity of its impelled of 
point is to that of its working point as m to n. It ig formula 
eafy to demonstrate, from the common principles of^j^f 8 
ftatics, that if a fimple wheel and axle be fubnituted foniUnce 
for it, having the radius of the wheel to that of the"' »'»a- 
sxle in the fame proportion of m to n, and having tke*** ne ' 
fame momentum of friction and inertia, and actuated 
by the fame preffures at the impelled and working 
points, then the velocities of thefe points will be pre- 
cifely the fame as in the given machine. 

Let p reprefent the intenfity (which may be meafurcd 
by poucds weight) of the preffure exerted in the mo- 
ment at the impelled point ; and r cxptefs the preffure 
exerted at the working point by the refi(la:ice oppofed 
by the work that is then performing. This may arife 
from the weight of a body to be raifed, from the cohc- 
fion of timber to be fawed, &c. Any of thefe refin- 
ances may alfo be mcafured by pounds weight j becaufe 
we know, that a certain number of pounds hung on the 
faw of a faw mill, will juft overcome this cohc lion, or 
overcome it with any degree of Superiority. Therefore 
the impelling power and the rcfiftance r, however 
differing in kind, may be compared as mere preffurcs. 

Ixt x reprefent the quantity of inert matter which 
muft be urged by the impelling power />, with the fame 
velocity as the impelled point, in order that this pref- 
fure / may really continue to be exerted on that point. 
Thus, if the impelling power is a quantity of water in 
the bucket of an overfhot wheel, acting by its weight, 
this weight cannot impel the wheel except by impelling 
the water. In this way, * may be cuniidered as repre- 
senting the inertia of the impelling power, while / re- 
prcfents its preffure on the machine. In like manner, 
let y reprefent the quantity ot external it>ert matter 
which is really moved with the velocity of the working 
point in the execution of the talk performed by the 
machine. 

Whatever be the momentum of the inertia of the 
machine, we can always afcertain what quantity of mat- 
ter, attached to the impelled point, or the working 
point of the wheel ani axle, will require the fame force 
to give the wheel the fame angular motion ; that ie, 
which (hall have the fame momentum of irettia. Let 
the quantity a, attached to the working print, give this 
momentum of incitia a 

Litlly, fuppofing that the wheel and axle have no 
friction, lit /be fuch a rifillarcc, that if applied to the 
working point, it (hall give the fivmc obstruction as the 
friction of the machine, or require the fame fo:c; a: the 
impelled point to overcame it. 

M 2 Thefe 
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(I.) — See Rotation, n° 64, &c. 



M A C H I 

Thefe things being tho» eflabliihed, the angular Te- 
locity of the wheel and axle, that it, the number of 
turns, or the portion of a turn, which it will make 
in a give n time , will be proportional to th* fraction 

um> + a+jn\ 
JLntytl. 

Since the whole turns together, the velocities of the 
different point* are as their alliances from the ax;-, and 
nay be expreffed by multiplying the common angular 
Telocity by thefe diftance*. Therefore the above for- 
mula, multiplied by n or a, will give the velocity of the 
impelled or of the working point. Therefore, 



N E RJV\ _ 

Or/m* — rmnXgt = pm l + r«'X« 
That it, p m* + r n* : p m* — r m n ss g 1 : v 

That h, the denominator of the fradion, exprejftng tht w- 
lodty of the impelled point, it to lie numerator at the tv- 
locity which a heavy body would acquire m the 1 — 

point 



▼eloctr «r Velocity of impelled point 



(II.) 



>5 L*. • , ,. . pm " — r+fn % ,.tt \ 
Velocity of Velocity of working point r= * . — • (III. ) 

the work- * ">* + " «* 

sag point. In order to obtain a clear conception of thefe velo- 
cities, we mull compare them with motions with which 
we are well acquainted. The propofition being univer- 
fally true, we may take a cafe where gravity ii the fole 
power and refiftance ; where, for example, p and r are 
the weights of the water in the bucket of a wheel, and 
in the tub that it taifed by it. In this cafe, / = *, and 
r = y. We may alfo, for greater fimplicity^ fuppofc 

of * it now^'" t ~ r '"' , ; 

Abfilute ^-et t tllc * e,oc ' tT which gravity generates in a 
; °* fecond. Then it will generate the velocity g 1 in the 

moment t. Let v be the velocity generated during 
this moment in p, connected a* it it with the wheel and 
axle, and with r. Thia connection produce* a change 

of condition = g t — v. For, bad it fallen freely, it 

would have acquired the velocity g 't, where** it only 

acquires the velocity v. In like manner, had r fallen 

freely, it would have acquired the velocity g t. Bat, 

inftcad of this, it i* 1 ailed with the velocity — v. The 

t$ * FT* 

change on it i* therefore = g t + — v. Thefe changes 

m 

of mechanical condition arife from their connection 
with the corporeal machine Their preffure* on it bring 
into action its conoefting force*, and each of the two 
external force* U in immediate equilibrium with the 
force exerted by the other. The force excited at the 
impelled point, by r acting at the working point, may 
be called the momentum or energy of r. Thefe ener- 
gies are precifely competent to the production of the 
change* which they really produce, and muft therefore 
be conceived as having the fame proportion*. They are 
therefore equal and oppofite, by the general law* oh- 
ferved in all action* of tangible matter ; that is, they 
arc fuch a* balance each other. Thu*. and only thu*, 
ng motions are what we obferve them to be. 



Tbati.,/X <f / — vXm = rXgi+±<ixm 

• " • a* • 

Orpmgt ■— pmvzzrngt + r — v 

Or/ w'jr — pmi'v M rmng 'i + rn' v 



falling freely, it to the velocity which tht impelled 
1 .7 turn in that moment. The fame thing is true of 
tbc velocity of the working point. 

This rcafoning fullers no change from the more com- 
plicated nature of the general propofition. Here the 
impelling power is ftill p, but the matter to be accelera- 
ted by it at the working point it ,1 + j, while it* re- 
action, diminishing the impelling power, i* only r. We 
have only to consider, in this cafe, the velocity with 
which a + v would fall freely when impelled, not by 
a -f j , but only by r. Tbc refult would be tbc fame ; 
g t would ftill be to t> a* the denominator of the tame 
fraction to its numerator. 

Thus have we di (covered the momentary acceleration 
of our machine. It i* evident, that if the preffure* p 
and r, and the friction and inertia ot the machine, and 
the external matter, continue the fame, the acceleration 
will continue the tame ; the motion of rotation will be 
uniformly accelerated, and p m' ■+■ a -f- y «* will be to 
p as* — r 4- / m n as t he (pace /, through which a heavy 
body would fall in any given time /, i* to the fpacc 
through which the impelled point will really have mo- 
ved in the fame time. In like manner, the fpacc 
through which the working point mom in the fame 

p m n — r -f f «' 
time 11 = =L& — /. 

/ '«* + " + J ■* 
Thu* are the motion* of the working machine deter- 
mined. We may illuftrate it by a very fimpk example. 
Suppofe a weight / of rive pound*, defcending from a 
pulley, and dragging up another weight r of three 
pound* on the other fide, at and ■ arc equal, and 

p—r 

each may be called 1. The formula become*^ — r /, 

or i r /, or 1, = It. Therefore, in a fecond, the 

5 + 3 b 4 
weight / will drfcend {th of 16 feet, or 4 feet ; and 

will acquire the velocity of 8 feet per second. ,. 

Having obtained a knowledge of the velocity of eve- Perfore- 
ry point of the machine, we can eafily afecrtain it* per- ance^» 
formancc. Thia depend* on a combination of the quan- au ^ it - 
tily of refiftance that it overcome at the w 01 king point, 
and the velocity with which it it overcome. Thu*, in 
raiting water, it depend* on the quantity (proportional 
to the weight) of water in the bucket or pun. p. and lite 
velocity with which it i* lifted up. Thi* will be had 
by multiplying the third formula by r, or by rgt, or 
bjrt. Therefore we obtain th i* ex prtfliun, 

«tt •_ pmrn — r+frn l • .,„ . 

Work done = £ - x . I L < IV ) 

*♦«•+•+>■ 
Such i* the general cxpreiTton of the momentary per- 
formance of the machine, including every ciicumflauee 
which can affect it. But a variation of thole circum- 
ftance* produce* great change* in the refult*. Theft 
mutt be distinctly noticed. 

Car. 1. If pmrn be equal tor+/r«', there will 
be no work done, because the numerator of the fraction 
it orce, an^ 
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power u only able to balance the preflure 
propagated from the working point to the impelled 
point. 

2. In like manner, if n — o, no work is done ahho' 
the machine turn* round. The working point has no 
motion. For the fame rcafon, if m be infinitely great, 
although there is a great pre valence of impelling mo- 
mentum, there will not be any fenfible performance du- 
ring a finite time. For the velocity which p can im- 
prefs is a finite quantity, and the impelled point cannot 
move fader than x would be moved by it if detached 
from the machine. Now when the infinitely remote 
impelled point is moved through any finite fpace, the 
motion of the working point muft be infinitely lefa, or 
nothing, and no work will be done. 

Remark. We fee that there are two values of n, viz. 

v, and m X j, which give no performance. But i 

all other proportions of m and n fome work is done. 
Therefore, as we gradually vary the proportion of m to 
«, we obtain a f erics of values exprefnng the perform- 
ance, which muft gradually incrcaic fioin nothing, and 
then decteafe to nothing. There muft therefore be fome 
prop ortion of m to «, dep ending on the proportion of 
/ to r -f. /, and of * to a which will give the 
gTcatefl puflible value of the performance. And, oa 
the other hand, if the proportion of m to n be already 
determined by the conduction of the machine already 
there muft be fome proportion of p to r + /, 



in 



of * to a -f- jf, by which the greater! performance 
of the machine may be en fared. It is evident, that the 
determination of thefe two proportions is of the utmoft 
importance to the improvement of machines. The well 
informed reader will pardon us for endeavouring to 
make this appear more forcibly to thofe who are leis in- 
ftructed, by means of fome very fimple examples of the 
firft principle. 

Suppofe that we have a ft renin of water affording 
three tons per minute, and thst we want to drain a 
pit which receives one ton per minute, and that thia 
is to be done by a wheel and aile i We wifh to know 
the beft proportion of their diameters m and n. Let 
m be taken = 6 ; and fuppofe, 

1. That is j< 

>n , rn 3.6.1.5—1.15 65 

2. Let »bts6, The formula is at 0,5. 

3. Let * = 7- The formula is = 0,49045. Hence 
we find, that the performance is greater when a is 6, 
than when it is cither 5 or 7. 

As an example of the fecond principla, fuppofe the 
machine a fimple pulley, and let p be to. 

10 X 3 — 9 21 



1 . Let r be = 3. The formula is - 
= 1,6154- 



«3 



». Let r be = 4, The formula U s 



J 4 

3. Let r be s= 5 
= — , = 1,6666. 



10X4 — 16 
10 + 4 ' 



ru 4 



_ , , . 10X5 — 25 

The formula is = : , 

10 + 5 

Here it appears, that more work it 
it is 5 or 3. 
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It muft therefore be allowed to be one of the moll 
important problems in practical mechanics to determine 
that conllruction by which a given power (hall over- 
come a given rcfiftance with the greatcft advantage, and 
the proportion of work which ihould be given to a ma- 
chine already conftruAcd fo as to gain a fimilar end. ,g 

I. Thegenetal determination of the firft queftion has Proportion 

but little difficulty. We muft conlider n as the vari- *> f »*- 

chine which 

able magnitude in the formula ? mru ~~ r ±l r * V™** 

which cxprtflea the work done; and find its value when* 0 ' 
the formula is a maximum. Taking this method, we 
{hull f.nd that the formula IV. is a maximum when « it 

This exprt {f;on of the performance, in its beft ft ate, 
appears pretty complex ; but it becomes much more 
fimple in all the particular applications of it, as the cir- 
cumftances of the cafe occur in prsctke. 

We have obtained a value of 11 expreffed in parts of 
hi If we fttbftituie this for n in the thiid formula, we 
obtain the greatcft velocity with which the rcfiftance r, 
connected with the inertia y, can be overcome Ly the 
power p, connected with the inertia *, by the inter- 
vention of a machine, whofe momentum of inertia 

and fridion are on 1 and /«. This ia - 



This 



the 



velocity of the 



>f the working point in ftct per fccond, and 
therefore the actual performance of the machine. 

But the proper ptoportiou of m to tt, ascertained by 
this procefs, varies exceedingly, according to the nature 
both of the impelling power, aad of the work to be per- 
formed by the machine. 

I. It frequently happens that the work exerts no con- 
trary ftiain ob the machine, and confifts merely in im- 
pelling a body which rcfifta only by its inertia. This 
is the cafe in urging round a millftoae or a heavy fly ; 
in urging a body along a horizontal plane, &c. In this 
cafe r docs not enter into the formula, which no* be- 

X ^±ZIiL±jJLzjJ. If the fric- 



tion be infignificant we may take n = * /£fi±±£> 
— m ^ — — -. The velocity of the working point it 



. . In this cafe, it will be found 

2 y x a + y 
that the velocity acquired at the end of a given time 
will be nearly in the proportion of the power applied to 
the machine. 

2. On the other hand, and mpre frequently, the iner- 
tia of the external matter which muft be moved in per- 
forming the work need not be regarded. Thus, in the 
grinding of grain, (awing of timber, boring of c) un- 
der*, Sec. tie quantity of motion communicated to the 
flour, to the faw duft, Ace. is too infignificant to be tt> 
ken into the account. In this cafe, y vanifhes from the 
formula, which becomes extremely fimple when the fric 

axe 
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(hall not be far from the truth if we make m to n at 
P 



2 r to p, or a at m X 
city of the working point is *- 



In this cafe, the velo- 



But it ig rare that machines of this kind have a fmall 
inertia. They are generally very ponderous and power- 
ful ; and the force which is neceflary for generating 
even a very moderate motion in the unloaded machine 
(that i», unloaded with any work), bw« a great pro- 
portion to the force neeeffary for overcoming the re- 
finance oppofed by the work. The formula mull there- 
fore be ufed in all the terms, becaufe a ia joined with jr. 
It would have been fimpler in this particular, had a 
been joined with * in the exprcflion of the angular ve- 
locity. 

3. In fome cafe* we need not attend to the inertia of 
the power, as in the (learn engine. In this cafe, if ta- 
ken ftridly, n appears to have no vidue, becihfe x is a 
fad or of every term of the numerator. But the for- 
mula gives this general indication, that the more infig. 
nificant the inertia of the moving pow er is fuppofed, 
the larger (hould m be in proportion to n ; provided al- 
vays, that the impelling power is not, by its nature, 
greatly diminifhrd, by giving fo great a velocity to the 
impelled point. This circumflar.ee will be particularly 
confidered afterwards. 

4. If the inertia of the power and the reliftance be 
proportional to their prcfiures, as when the impelling 
power is water lying in the buckets of an ovctfcot wheel, 
and the work is the raifing of water, mineraU, or other 
heavy body, acting only by its weight ; then / and r 
may be fubdituted for x and j, and the formula expref- 
fing the value of n, when the performance is a maxi- 

, becomes 



/Xa+r 

If, in this cafe, the inertia and fridion of the ma- 
chine may be difregarded, as may often be done io pul- 
leys, we have 



If we make * the unit of the radii, and r the -unit 

. of force, we have 

n = •</ p + 1 — U, in part* of m 22 T. 



, we have » =^/-i-+ 1 — 1. 



Or, making p - 1 

Thefe very Gmple expreflions are of confidcrable ufc, 
. even in cafe* where the inertia of the machine it. very 
confidcrable, provided that it have no reciprocating mi>- 
tions. A fimple wheel and axle, or a train of good 
wheelwork, have very moderate fridion. The general 
refults, therefore, which even very unlettered rcarlcn 
can deduce from thefe fimple formula-, will give notions 
that are uftful in the cafes which they cannot fo tho- 
roughly comprehend. Some fervice of thit kind may 
be derived from the following little table of the bill 
proportions of rsj to n, correfponding to the proportions 
of the power furuifhtd to the engineer, an .1 the refill- 
ance which mull be overcome by it. The quantity r 
ia always = ic, and m = 1. 



p 


n 


1 . 
t 


H 


I 


0,0488 


10 


0,4142 


2 


CO954 


29 


0,7321 


3 


0,1401 


3° 


■1 


4 


0,1832 


i 2 


1,2362 


? 


0,2 746 


50 


1,4495 


6 


0,2649 


63 


'.6457 


/ 


0. soa8 






8 


0,3416 


bo 


2, 


9 


0.3784 




2,1623 


10 


0,414a 


too 


J,3i66 



This mull fuffice for a very geoctai view of the firft 



II. The next queftion ts not lefs momentous, namely, rjeft pn. 
to determine for a machine of a given conftrudion that portion af 
proportion of the rrfillance at the working point to the ,he P° wer 
impelling power which will enfure the grcatell perform- w«rk. 
ance of the machine ; that is, the proportion of m to n 
being given, to find the bed proportion of p tor. 

This is a much more complicated problem than the 
other ; for here we have to -attend to the variation* 
both of the preflures p and r, and alfo of the external 
matters x and v, which are generally conncded with 
them. It will not be fufficient thereto** to treat the 
quettion by the ufual fluxionary procefs for determining 
the maximum, in which r is confidered as the only va- 
rying quantity. . We null, io this curfory difcuffion, 
red fatirfied with a comprchenGon of the circumilancts 
which moll generally prevail in practice. 

It mod either happen, that when r changes, there is 
no charge (that is, of moment) in the mats of external 
matter which mud be moved in performing the work, 
or tliat there is alfo a change iu this circumftauce. If 
no change happens, the denominator of the fourth for- 
mula, cxprcfling the performance, remains the fame ; 
and then the formula attains a maximum when the nu- 
merator p r m n — r -f- f r n x is a maximum. Alfo, we 
may include / without complicating the procefs, by 
the coniidcration, that f is always in nearly the fame 
ratio to r ; and therefore r •+■ / may be conlidered as a 
certain multiple of r, fuch as br. We may therefore 
omit / in the fluxionary equations for obtaining the 
maximum, and then, in computing the performance, di- 
vide the whole by b. Thus if the whole fridion be 

,^th of the itfifliirg prcfTnrc r, we have r 4- / = — 

?t 20 

of r, and I — — . Having afcertaintd the bed value 

for r, we put t!n' 3 in iu place iu the fourth formula, and 

take — of thib for the performance. This will never 
21 

differ much from the truth. 

This procefs gives us [> m n 22 2 «' r, and r = ^-^ t 
— — ^ ; and if we farther Jimplify the procefs, by ma- 
king p 22 1, and m 22 I, we have r 22 — ; a molt fim- 
ple cxpreffion, dircding us to mske the rtfifhncc one 
half c t what would balance the impelling powtr by the 
interval tk>n of the machine. 

This will evidently apply t0 MBJ TtTJ impartant 

cafes. 
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cafes, namely, to all thofc in which the matter put in 
motion by the working point it but trifling. 

But it alfo happen* in many impoitant cafes, that the 
change i* at Icaft equally confidcrablc in the inertia of 
the work. It. thit cafe it is very difficult to obtain a 
general foh:tion. But we can hardly imagine fuch a 
change, without fuppoling that the inertia of the work 
varus in the fame proportion ai the prrtTure excited by 



it at the working point of the machine ; for fince r 
continue* the fame in kind, it can rarely change but by 
a proportional change of the matter with which it 18 
connected. Yet fome very important cafe* occur where 
thit t'oet not happen. Such if a machine which forcet 
water along a long main pi;*. The refiflance to motion 
and the quantity of water do not follow nearly the feme 
ratio. But in the cafes in which thit ratio it obferved, 
we may reprefent y by any multiple b r of r, which the 
cafe in hand givet ut ;" b being a number, integer, or 
fractional. In the farther treatment of this cafe, we 
think it more convenient to free r from all other com- 
binations ; and inltcad of fuppoling the force /(which 
we made equivalent with the friction of the machine) 
to be applied at. the working point, we may apply it at 
the impelled point, m»king the efte&ive power — /. 
For the fame rcafons, inltcad of making the momentum 
of the machine's inertia & a n 1 , we may make it a m 1 , 
and make a + x =r ». Now, fuppofing q, or p — f, 
— i , and alfo m — t , our formula cxprcfilng the per- 
Vit* 



formance becomes- 



This it a maximum when 



_s +brn*' 
<S x' + % i n — % 
r = ^ 

Cor. i. If the inertia of the work is always equal to 
it* preflure. as when the work confiftt wholly in railing a 
weight, fuch as drawing water, Sec. then b = i, and 
the formula for the maximum performance becomes 
Vx n -f- %'• — % 



* is alfo the 
t the inertia 



2. If the inertia of the impelling powr 
fame with itt preflure, and if we may ncgici 
and friction of the machine, the formula becomes 

r a %f " ± 1 ~ 1 
n* 

Example. Let the machine be a common pulley, fo 
that the radii m and a are equal, and therefore IS I. 

Then, r = ^±±1^=2, rv'l-i.r 0,4141, 

&c. more than f tht of what would balance it. 

Here fellows a fcrics of the bed values of r, corre- 
fponding to different values of it. m and / arc each — 1 . 
The number! in the latt column have the fame proportion 
to 1 which rhas to the reftltance which will balance p. 

m = i r=. 1,8X85 0,47741.0 1 

■f 1,3928 0,4*3., 

i 0^986 0,4493 

1 0.4143 0,4141 

2 0,1830 0,3660 

3 o,nn 0,3333 

4 0,0772 0,3088 

From what has now been eftablifhed. we fee with fuf. 
f citnt evidence the importance of the higher mathema- 
tics to the fcience of mechanics. If the velocities of 
the impelled and working points of an cngitc arc not 



properly adjuiled to the prciTurm, the inertia, and the 
friction of the machine, we do not derive all the advan- 
tages which we might from our lituation. Hence alfo 
we learn the falfity of the maxim which lias been re- 
ceived as well founded, tl.at the augmentation of in* 
tenlity of any force, by applying it to the long arm of General 
a lever, ia always fully compenfated by a lofs of time ; out 
or, as it is ufuaily ex pre if..!. " what wc pain by a ma- 
chine in force we lofe in time." If the proportion of 
m to « is well chofen, wc ihall find that the work done, 
when it rel'utt by its inertia only, incrraics nearly in the 
proportion of the power employed j whereat when the 
inertia of the work is but a fmall part of the refinance, 
it increafet nearly in the duplicate ratio of the power 
employed. 

It was remarked, in the fctting out in the prefent 
problem, that the formula; do not immediately exprefs 
the velocity of any point of the machine, but its mo- 
mentary acceleration. But this it enough for our pur- 
pofe ; becaufc, when the momentary acceleration is a 
maximum, the velocity acquired, and the fpace defcri- 
bed, in any given time, is alfo a maximum. Wc alfo 
fliewed how the real velocities, and the fpaces defcribed, 



may be ascertained in known rocafores. We 



If lay- 



in general, that if g reprefent the preflure of gravity on 

any maf, of matter then * is to^^SZ." „ 

*> a »* + a + y «» 

1 6 feet to the fpace defcribed in a fecond by the work- 
ing point in a fecond, or at 3 2 feet per fecoad is to the 
velocity acquired in tliat time. 

A remark now remains to be made, which is of theCautVt why 
greatell confequence, and gives an unexpected turn to machine* 
the whole of the preceding doctrines. It appears, from 110 not c " n * 
all that ha* been (aid, that the motion of a jirehine£j£a» *°" 
mutt be uniformly accelerated, and that any point will 
defcribe fpaces proportional to the fquarcs of the timet; 
for while the preflures, friction, and momentum of iner- 
tia remain the fame, the momentary acceleration muft 
alfo be invariable. But this feems contrary to all expe- 
rience. Such machines as are properly conflructcd, and 
work without jolts, are obferved to quicken their pace 
for a few feconds after flatting ; but all of them, in a 
very moderate time, acquire a motion that is fcnfihly 
uniform. It our theory erroneous, or what arc the tir- 
c 11 m (lances which remain to be confidered, in order 
to mckc it agree with obfervation ? The fcience of 



machines is imperfect, till wc have explained the 
ft* of this deviation from the theory of uniform accclc 



Thefe caufes are various. 

1. In fome cafes, every increafe of velocity of thcr. Wrrafe 
machine produces an increafe of friction in all its com- of Mftiett, 
municating partt. By the fc me ans, the accelerating 
force, which i» / m — r + fn, or p — fm — rn, is di- 
minifhed, and confrqucntly the- acceleration is dimi- 
nifhed. But it feldom happens that friction takes away 
or employs the whole accelerating force. We arc not 
yet well inllnretrd ia the nature of friction. Moft of 
the kir-.ds of friction which obtain in the communica- 
ting partt of machines, are fuch at do not fcnisbly in- 
creafe by an increafe of velocity ; fome of them 1 rally 
dimiuiih. Yet even ihc moft accurately conAructed ma- 
chines, unleaded with work, attain a motion that is tea. 
lib!)- uniform. If wc take off the pallets Jiom a it- 
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didum clock, tnd allow !t to run down amain, it aecele- city only for half the time. 



Tlw parti nf bodies refift 
a fimilar change of condition in different manners j and 
there is another difference in their refiftance of diffc-rn: 
changes— the refiftance of red hot imn under the roller 
may vary at a very different rate from that of it* refin- 
ance to the cutting tool. The refiftance of the fpindle* 
of a cotton mill, arifing partly from friction, partly from 
the inertia of the heaped bob ins, and partly from the 
refiftance of the air, u A ill more complicated, and it 
may be difficult to learn it* law. The only cafe in 
which wc can judge with fomc precifion is, when the 
inertia of matter, or aconftant pre dure like that of gra- 
vity, conftitutes the chief refiftance. Thua in a mill 
employed to raife water by a chain of bucket*, the re- 
fiftance proceed* from the inertia only of the water, 
t and, in a certain ftate of motion, r -f- fn be- The bucket* are moving with a certain velocity, and 
equal tofm. Whenever thi* happen*, the ac- the lowcft of them take* bold of a quantity of water 

lying at reft in the pit, and. drag* it into motion with 
it* acquired velocity. The force required for net 



rate* for a while, but in a very moderate time it ac- 
quire* an uniform motion. 80 does a common kitchen 
jack. Thefe two machine* fecm to bid the faired of 
•my for an uniformly accelerated motion 5 for their im- 
pelting power ads with the atmoft uniformity. There 
i* fomcthing yet unexplained in the nature of 
which takes away fome of thi* acceleration. 

But the chief caufe of it* ceffation io thefe two in- 
fiance*, and others »]' vrry rapid mo/ion, is the refiftance 
of the air. Thi* atifea from the motion which it com- 
municated to the air difplaced by the fwift moving part* 
of the machine. At firft it is very fmall ; but it increa- 
fes nearly in the duplicate ratio of the velocity (fee Rt- 
titrAttct of Fluidt, Encyd.) Thus r increafes conti- 
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celerating power i» at an end. The ae'e'deration alfo 
ceafe*; and the machine i« in a ftate of dynamical equi- 
librium ; not at reft, but moving uniformly, and per- 
forming work. 

Still, however, thi* is not one of the general caufe* 



of rdi(Uncc 0 f the uniform motion attained by workinp eittriri 



very im- 
perlecVy 
known. 



Rarely is the motion of their part* fo rapid, as to oc- 
cafion any great tefiftance from the air. But in the 
moft frequent employments 'of machines, every ine reafe 
of velocity is accompanied by an increafe of refiftance 
from the work performed. This occur* at once to the 
imagination ; and few perfona think of inquiring farther 
for a reafon. But there is perhaps no part o? mecha- 
nic* that is more imperfrftly nnderftood, even in onr 

Erefent improved ftate of mechanical feience. In many 
inds of work, it is very difficult to ftate what increase 
of labour is required in order to perform the work with 
twice or thrice the fpeed. In grinding com, for in- 
ftance, we are almoft entirely ignorant of thi* matter. 
It is very certain, that twice the force is not neceflary 
for making the mill grind twice as faft, nor even for 
making it 'grind twice as ranch grain equally well. It 
is not eafy to bring this operation under mathematical 
treatment ; but we have confiderr d it with fome atten- 
tion, and we irrapine that a very great improvement 
may Rill be made in the conftruction of grift mills, 
founded on the law of variation of the refiftance to the 
operation of grincKng, and a fcientific adjuftment of m 
to i», in confrquence of our knowledge of this law. We 
may make a fimilar obfervation on many other kinds of 
work performed by machine*. In none of thofe works 
where the inertia of the work is inconfiderable, are we 
well acquainted with the real mechanical procefs in per- 
forming it. This is the cafe in fawing mills, boring 
mill*, rolling mills, flitting mills, and many others, where 
the work confifts in overcoming the Wrong cohefion of 
a fmall quantity of matter. In fawing timber (which 
is the moft eafily underftood of all thefe operations), if 
the faw move with a double velocity, it is very difficult 
to fay how mneh the actual refilling preffure on the 
teeth of the faw is incrcafed. Twice the nnmbcr of 
fibre* are necefianly torn af under during the fame time, 
becaufe the fame number are torn by one defcent of the 
faw, and it makes that ftroke in half the time. But 
it is very uncertain whtther the refiftance is double on 
thi* account ; becaufe if each fibre be fuppofed to have 
the fame tenacity in both cafes, it refills with thi, 



:ity. 1 nc 

ting this motion on the quiefcent water muft be "double 
or triple, when the velocity that muft be given to it is 
fo. This abforbs the overplus of the impelling power, 
by which that power exceeds what is neceffary for b»- 
lancing the weight of the water contained in all the 
afcenoing bucket*. This is a certain determinate quae 
tity which does not change; for in the fame inftantthit 
a new bucket of water is forced into motion below, and 
its weight added to that of the afcending btackets, an 
equal bucket is emptied of its water at top. The 
afcending buckets require only to be balanced, and 
they then tont'muc to afcend, with any velocity alreadv 
acquired. While the machine moves flow, the motion 
impreffed on the new bucket of water is not fufficient 
to abforb all the overplus of impelling power. The 
quantity not abforbed accelerates the machine, and the 
next bucket muft produce more motion in the water 
which it takes op. ITtw confnmes more of the over, 
plus. This goes on till no overplus of power is left, 
and the machine accelerates no more. The complete 
performance of the machine now is, that " a certain 
quantity of water, formerly at reft, is now moving with 
a certain velocity." Our engineers confidcr it different- 
ly 5 " as a certain weight of water lifted up." But 
while the machine is thus moving uniformly, tt is really 
not doing fo much as before ; that is, it is not exciting 
fuch great preffure* as before the motion was rendered 
uniform : for at that time there was a preffure at the 
working point equal to the weight of all the water in 
the afcending buckets; and alfo as overplus of preffure, 
by which the whole was accelerated. In the ftate of 
uniform motion, the preffure is no more than juft ba- 
lances the weight of the afcending chain. We mail 
learn by and bye how the preffures have been diminilh- 
ing, although the -mill has been accelerating ; a thing 
that feems a paradox. 

In this inftance, then, we fee clearly, why a machine 
muft attain a uniform motion. A pumping machine 
gives us the fame opportunity, but in a manner fo dif- 
ferent as to require explanation. The pill on may be 
fuppofed at the very furface of the pit water, and the 
impelling power may be lefs than will fuppott a column 
in the pipe as high as can be raited by the preffure of 
the atmofphere. Suppofe the impelling power to be 
the water lying in the bucket, of an overihot wheel. 

Let 
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Let this water he laid into the buckets by a very (<tu\l 
ft ream. It will fill the bucket I very (lowly 5- and at 
thi* gives them a preponderance, the mill lofen iti ba- 
lance, the wheel begins to move, and the pilton to rife, 
■and the water to follow it. The water may be deli- 
-vered on the wheel drop by drop ; the oifton will rife 
by infenGble degrees, always (landing (till again as foon 
as the atmofpheric preffure on it jult balance* the wa- 
ter on the wheel. ITie water in the riling pipe is al- 



wiy* a balance to the preffure of the atmofphere on the 
cittern ; therefore the preffure of the atmofphcre on the 
pi(h>n (which is the r in our formula) is equal to the 
weight of t hi* water. Oiir pump makers therefore 
(calling^hemfelve* engineers) fay, that the weight of 
water in the pipe balances the water on the wheel. It 
does not balance it, nor is it raifed by the wheel, but 
by the atmofphere ; but it ferves us at pvefent for a 
meafure of the power of the wheel. At laft, all the 
buckets of the wlieel are full, and the water is (for rx- 
ample) 25 feet high in the pipe- Now let the itrcam 
of water run its full quantity. It will only run over 
from bucket to bucket, and run off at the bottom of the 
wheel ; but the mill will not move, and no work wiU 
be performed. (N. B. We are here excluding all im- 
pulfc or (Iroke on the buckets, and fu;>pofwg the wa- 
ter to act only by its weight ) But now let all be 
emptied again, and let the water be delivered on the 
wheel in its full quantity at the fiHl. The wheel will 
immediately acquire a prtponderancy, which will frejllj 
exceed the firft fmall preffure of the atmofphere 00 the 
pilton. It will therefore accelerate the pillon, overco- 
ming the preffure of the air with great velocity. The 
pilton rifes faft ; the water follows it, by the preffure 
of the atmofphere ; and when it attains the former m- 
moft height, it attains it with a conf*derable velocity. 
If allowed to run off there, it will continue to run off 
with that velocity ; becaufe there is the fame quantity 
of water prefling round the wheel as before, and there- 
fore enough to balance the preffure of the atmofphere 
on the pifton. The preffure of the fame atmolphcre on 
the water in the ciftern, raifed the water in the pipe 
with this velocity , therefore it will continue to do fo, 
and the mill will deliver water by the pump with this 
velocity, although there it no more preffure acting on 
it than before, when the water ran to wafte, doing no 
work whatever. 

This mode of action is extremely different from the 
former example. The mil) is not acting again!) the 
inertia y of the water to be moved, but againtt the pref- 
fure r of the atmofphere on the pifton. The preffure 
of the fame atmofphere on the cittern is employed againft 
the inertia of the water in the pipe; and the ufe of the 
mill is to g'rve occafion, by raifing the pifton, to the ex- 
ertion of this atmofpherical preffure, which it the real 
raifer of the water. The maxim of cenftruction, and 
the proper adjuftment of m to « in this cafe, are diffe- 
rent from the former ; and we mould run the rifli of ma- 
king an imperfect engine were we to confound them. 

We muft mention another cafe of a pumping mill, 
feemingly the fame with this, but effentially different. 
Suppole the pipe of this pump to reach 30 feet below 
the furfacc of the pit water, and that the pifton is at 
the very bottom of it. Suppole alfo, that the wheel 
buckets, when filled with water, only enable it to /«/>- 
Swrn. Vol II. Part L 



port *5 feet of water in the riling pipe. Let the wa- 
ter be delivered into the wired drop by drop. The 
wheel will gradually preponderate ; the pifton will gra- 
dually rife, lifting the water above it, fuftaining a pref- 
fure of water which gradually increafea. At laft, the 
water in the pump is is feet higher than that in the 
cittern ; the wheel is full and running to wafte ; but 
no work it performed. Let all be emptied, and now 
let the water come to the wheel in its full ftrcam, but 
without iaipulfe. The pifton will lift the water bri fit- 
ly, bring it to ic feet high with a confiderable velocity, 
and the mill will now raife it with this velocity. In 
this example, the mill is the immediate agent in raifing 
the water ; but, in this cafe alfo, its ultimate ofEce ia 
not overcoming inertia, but overcoming prelTurc. It 
was the overplus of power only that wat employed in 
overcoming inertia, while accelerating the wattr in live 
riling pipe, in order to give it the neceflary velocity for 
a continued difcharge. 

Thcfe and limilar examples (hew the great difference at, 
between the ftatical and dynamical equilibrium of ma- 
chines, and the ncceflhy of a fcientific attention by all 
who with to improve pradical mechanic*. Without this, 
and even a pretty refined attention, we cannot fee the 
connection between a copious fupply of water to the 
bucket wheel and a plentiful difcharge by the pump. 
We believe, that the greateft part of thofe employed in 
erecting machines conceive it as owing to the greater 
weight of water impelling the wheel with greater 
force; but we fee that there is no difference in the pref- 
furet on the null at reft, and the mill doing its work 
fteadily and uniformly, with any velocity, however great. 
W'thout keeping the notions of that part of the im- 
pelling power which fupports diftinc) from that of the 
part which accelerates, we (ball never have a clear con- 
ception of the operation of machit.es, or of mechanical 
power in generdd. Wc cannot derive all the advanta- 
ges of our natural powers, without knowing how our 
machine employs the preffure excited by it at the work- 
ing point ; that i», without perceiving in what cafes it 
is oppofed to inertia, and in what to the mechanical 
properties of tangible matter. This only can inform 
us at what rate the letillance varies by a change of ve- 
locity; and when it happens that this augmentation, ne- 
ccffarily accompanied by an augmentation of all the 
frictions, and the refiilance of the air, it in equilibrio 
with the whole of the impelling power, and all accele- 
ration it at an end. 

Laftly, another chief caufe of the finally uniform mo- The chief 
tion of machines is, that, in rnoft cafet, an increafc of caufe is a 
velocity produces a real diminution of impelling power, real Himi- 
We hardly know any exceptiou to this befides the em- ntltion °* 
ployment of e/w defeccding weight as a power or firft' 
mover. Moft of the powers which we employ rcfide in 
bodies external to the machine ; and thcfe bodiet muft 
be put in motion, and continued in that motion, in or- 
der to continue their preffure on the impelled point. 
Frequently a great part of the power is employed in gi- 
ving this ncceffary motion to the external matter, and 
the remainder only is employed in prefling forward the 
machine. We mentioned a remarkable inftance of this 
in the operation of thralhing. Now, the power thus 
employed muft increafe in proportion to the motion re- 
quired} that it, in proportion to the velocity of the itn- 
N pdled 
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p»Iled point ; what , retinitis, urging foiward the ma- 
chine, is then fore diminifhed. The acceleration is 
therefore difninifhed, and may ccafe. At IjJI the Be- 
tas) preffure is fa much diminifhed, that it it no more 
than what is necefTary for overcoming the incrcafed re- 
fiftance cf the work, tiic increafed fridion. The ma- 
chine therefore accelerates no more, but movet uni- 
formly. 

Tlu» caufe This caufe of the diminution of power by an increafe 
of velocity, obtain* in all cafe*, where the ftrength of 
animals, of fprings the force of fired gunpowder, &c. 
is exerted. In fome cafes, the vifiblc effect is not very 
ronfiderable ; a* in the employment of a ftrong fpring, 
the force of gunpowder, and a few others. In the ac- 
tion of animals, thif defalcation of po-er is verj gTeat 
when the velocity is confidctable. Nay, even in the 
action of gravity, although it a&s is Arongly on a bo- 
dy in rapid motion U on one at reft, yet when gravity 
is not the immediate agert, but acts by the intervention 
of a body in which it rcfides, the neccflity of prcvioufl) 
moving this bo^y frequently diminiihes the acceleration 
which it would otherwife produce Thus, in an over- 
fhot wheel, if the water be delivered into the bucket 
with a velocity (eftimated in the direction of the part 
•f the wheel into which it is delivered) lcfi than that of 
the rim of the wheel, it muft retard the motion ; for it 
muft be immediately dragged into that motion; that it, 
part of the accelerating overplus, already acting- on the 
wheel, muft be employed in accelerating thune* buck- 
et of water, and this muft lefTcn the general acceleration 
e.f the mic'.sine. Hence we learn, that the water muft 
be- delivered on the wheel with a velocity that is at leaft 
not lef4 than that of the wheel's motion. 

The cafe in which wc fee this diminution of power 
on machines moft diliinCtly is, when water or wind, 
it&ing by impulfc alone, is our moving power. Since 
the mutual impulfc* of bodie* depend entirely on their 
relative motions (fee Impvlsioh, Sv/>f>/ ), it follows, 
that when the velocity of the impelled point is aug- 
mented, ihc impulsion, 01 effective preflurc, muft be 
dirninifhed. Nay, thU velocity miy be fo increafed, 
that there fhall he no relative motion, and therefore no 
impuliion. If the fiuats of an undeifhot wheel be mo- 
ving with the velocity of the ftrcum, they remain con- 
joined in their pragma, but without any mutual ac- 
tion. Therefore, when an underfhot wheel is fet into 
a running water, the f.ril impullions are ftrong, and ac- 
celerate the wheel. This diminifhe« the next impuliion 
and acceleration : but the wheel is ftill impelled and 
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sccelerated ; left and left in every fucceeding moment, 
at it moves falter ; by and bye, the acceleration be- 
comes infrnf-ble. and the wheel appears to attain a mo- 
tion which is perfectly uniform. This requires a very 
long time, or rather it is never attained, and we only 
cannot difcern (he very fmall 2dditions which are ftill 
made to the velocity. All this happens generally af- 
ter a very moderate time, by reaion of variout other 
obftruftions. 

Animal action is fuhject to the fame variation. We 
■ know, that there is a certain rate at which a horfe can 
run, cxhaufting or cmp'oying his whole ftrength. If 
he be made to ?rag any the f.nalleft load after him, he 
muft employ part oi his force on it, and hi* fpecd will 
be checked. The more he is loaded with a draught, 
the fljwer he will ru::, (liU employing all his ftrength. 



N E R Y. 

The draught may be increafed till Jte is reduced to a 
trot, to a walk, nay, till he it unable to draw it. Now, 
juft inverting dii* proccf*. we fee, tliattlicrc is a cutaia 
ttrain which will fufficiently tire the horfe without llir- 
ling fiom the fpot, but which he coulJ continue to ex. 
ert for hours. This is greater than the load th;t he 
can juft crawl along with, employing his ftrength at 
much at would be prudent to continue from day to 
day. And, in like manner, every kffei draught has a 
correfponding rate, at which thehori.% employing hit 
whole working ftrength, can continue to draw at du- 
ring the working hourt of a day. At fettirg out, he 
pulls harder, and accelerate* it. Following his pull, he 
walk* faftcr, and therefore pulls left {I • are 
ftill fuppofjug him to employ his whole woikirg 
ftiength). At laft he attains that fpecd which occu- 
pies hit whole ftrength in merely continuing the pull. 
Other animals aft in a fcmilar manner ; and it becumet 
a general rule, that the preiTure actually exerted on the 
impelled point of a machine diminiftict at it* velocity 
incieafct. 

From the concurrence of fo many faCtt, wc perceive \v e ™f> 
that wc muft be careful to diftinguifh between the quau-^toriruiA 
tity of power expended, and the quantity that is ufc- bct *een 
fully employed, which muft be ineafured folcly by the'/^^f 
preffure exerted on the machine. When a weight ofl„ | t h e 
five pounds is employed to drag up a weight of three twwi r enu 
pounds by means of a thread over a pulley, it defccr»ds,P lo )' td - 
with a motion uniformly accelerated, four feet in the 
firft fecond. Mr Sroeaion would call this an expendi- 
ture of a mechanical power 20. The weight three 
pounds it raifed four feet- Mr S meat on would call 
this a mechanical effect 12. Therefore the effect pro- 
duced is not adequate to the power expended. But 
the fait it, that the prefluie, ftrain, or mechanical power 
ically exerted in this cxpeiiment, is neither five nor thice 
pounds; the five pound weight would have fallen 16 
feet, but it fallt only 4. A force has theiefore acted 
on it luffuient to make it defenbe 1 2 feet in a fecond, 
with a unifoimly accelerated motion , for i; has coun- 
teracted fo much of its weight. The thread wai. drain- 
ed with a force equal to 3] pounds, or V.h-. of 5 pounds. 
In like manner, the three pound weight would have 
fallen 1 6 feet ; but it was raifed 4 feet. Here was a 
change precifely equal to the other. A force of ^ . 
pourds, acting on a mafs whofe matter is only 3, will, 
in a fecond, caufe it to defenbe 20 feet with a uniform- 
ly accelerated motion. Now, 5X12, and 3 X 2C, give 
the fame product f>o. And thus we fee, that the quan- 
tity of motion cxting'iifhcd or produced, and not the 
product of the weight and height, is the true unequi- 
vocal mcafurc of mechanical power really expended, or 
the mechanical effect really produced ; and that thefe 
two are always equal and oppoGte. At the fame time, 
Mr Srocaton't theorem merits the altcution of engi- 
neert ; becaufc it generally meafuiet the opportuuitica 
that we have for procuring the exertion of power. In 
fome fenfe Mr Smealou may fay, that the quantity of 
water multiplied by the height from which it deft-ends 
in working our midlines, is the mcafurc of the power 
cxptnided ; becaufc we mull raife this quantity to the 
dam again, in order to have the fame ufe of it. It is 
expended, but not employed ; for the water, at leaving 
the wheel, is ftill able to do fomething. 

It require* but hide confide ration to be feutble, that »4» 
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the preceding account of the ctflation of accelerated fillance, or we tuuft employ more men, or raeit water, 

motion in our principal machine*, mutt introduce diffe- or water moving wiih greater velocity, &c. But thia 

rent maxima of conttruclion from ihofe which *cre ex- arifes from foir.c of the canfrs already mcntione A, Eu 

prefoly adapted to thia acceleration ; or rather, which ther the reiillauce t,f tlie woik it greater v hen the ma. 

proceeded on the erroneous iuppofition of the conftancy chine ia nade to move fatter, or the impulfiofl of the 

of the iir.pelltrff power and the tefittance. The exa- power ii e!imini'h«d, or both thefe changes obtain. 
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initiation of this point has brought into view the funda- 
mental piinciplc of working tnrchincs, namely, the per- 
fret equilibrium which takes place between the impel- 
ling power and the fimultaneous reliftancc. It may be 
exptriTed thus: 



Friction and rcfillance of air aifo come in for their 
(hare, &c. The aitu.il prtfTure of a given quantity of 
the external power ii diminifhed, and therefore mote of 
it mull be employed. When a weight is uniformly 
raiftd by a machine, the prcflute exerted on it by the 



The force required for preferving a machine in uniform working point is precifely equal to its wright, what* 

motion, with any velocity whatever, it that which it ne- ever be the velocity with which it rifes. But, even in 

eeffary for balancing the rejifiance then etclually exerted on this limplcil cafe, more natural power mutt be expend* 

the working point of the mach'mt. We faw this dittind- ed in order to raife it farter ; becaufe either more natu- 

ly in the inftanceof the two weights acting againft each ral power mull be employed to accelerate the exterral 

other by the intervention of a thread over a fixed pul- matter which is to prvfn forward the impelled point, or 

ley. It is equally true of every cafe of ailing machine- the relative motion of the prcfling matter will be i" 

ry : for if the force at the impelled point be greater nifhed. 
than what balances the rcfiftance acting at the fame 
point, it mutt accelerate that point, and therefore acce- 
lerate the whole machine ; and if the impelling force 
be lets 



It is well known, that, in the employment of the 
mechanic powers, whether in their (late of greateft uin- 
plicity, or any how combined in a complicated machine, 
if the machine be put in motion, the velocities of the 



than this, the machine mutt immediately retard 

in its motion. When the machine has once acquired extreme points (which we have called the impelled and 

this degree of motion, every part of it will continue in working points) are inverfely propottional to the forces 

its prefent (late of motion, if only the two external which are in cquilibrio when appliid to thefe points in 

forces art in cquilibrio, but not otherwifc. But when the direction of their motion. This is an inductive 

the preffure of the external power on the impelled point propofition, and ha» been ufed as the foundation of 

balances the re Ii da nee oppofed by that point, it is, in fyfkras of mechanics. It is unuecelTary to take up time 

faft, maintaining the equilibrium with the external in proving what is fo familiarly krown ; confcqiRiitiy, 

power ading at the working point; for this is the only the produces of the preflurcs afthefe points by the «Cf 



way that external forces can be fet in oppof.tion to 
each other by the intervention of a body. The exter- 
nal forces are not in immediate cquilibrio with each 
other, but each is in cquilibrio with the force exerted 
by the point on which it acts This force cxetted by 



locates of the motions are equal ; that is, the produd 
of the prelTurc actually rxertcd at the impelled point of 
a machine working uniformly, multiplied by the vclor 
city of that point, is equal to the product of the refin- 
ance adually excited at the working point, multiplied 



the point is a modification of the conneding forces of by the velocity of that point, that is, by the velocity 

w ith which the rcfiftance is overcome, 
p m = r n. 

Now, the produd of the refittatice, by the velocity with 
which it is overcome, is evidently the meafure of the 
performance of the machine, or the work done. The 
product of the actual pre flare on the impelled point, by 
teach us what proportion of power and refittance will the velocity of that point, may be called the momem- 
keep a machine of a given conltrudion in a ttatc of uni- tum o» iMfVLSC 
form motion. 

This proportion appears paradoxical, and contrary 
to common obtervation ; for we find, that, in order to 
make a mill go fatter, we mutt cither diminifh the re- 



the bo. J .y, all of which arc brought into adion by 
of" the aclions of the external forces, and each is accom- 
ptnicd by a force precifely equal and oppofitc to it. 
Now, the principles of ftatica teach us the proportions 
nf the external preffures which arc thus fet in equili- 
brium by the intervention of a body ; and therefore 



Hence we deduce ibis propofition : 'eem-d 
In all working tnac lines which Zmiv a quired a uni. ! ' irci ( k - 
farm motion, the perform .1 me of the machine it equal to ^taaarnsa. 
momentum of mpulfc (a). , „if e an 4 
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[a) The tiuthof this propofition has been long perceived in every particular inllance that happened to engage equal. 



...if this propofition has been long perceived 
the attention ; but we do not recoiled any mechanician before Mr Kuler confieleripg it as a general truth, expref- 
ling in a few words a mechanical law. This celebrated mathematician undertook, about the year 17$," or 1 7 ^ (*» 
a general and fyftematic view of machines, in order to found a complete theory immediately conducive to the im- 
provement of predict) mechanics. Iu 1 74 a he publ'lhed the lirtt proportions of ibis uf.ful theory in the 10th 
volume of the Comment. Petropolitani, containing the excellent dynamical theorems of which we have given ihe 
ftihftance. in the 3d volume of the Cummcnt. fftm PttnpA he prufecutcd the fuljed a little farther ; and in 
the 8th volume, he entered on what we arc now engaged in, and formally announces this fundamental propoii- 
tion, calling thtfc two produces the momentum of impulfc, and the memmtum of effect. It is milch to be regretted, 
that this consummate mathematician did not continue thefe uleful labours ; his ardent mind being carried av»ay 
by more- tbftrufe fpecnlations in all the moll iclincl departments of mathematics and philofopl.y. No man in 
Euiopc could have profecuted the fubjea with more judgment and fuccefs.— See alio Mem. shad. Btrliu, 1747 
and 1 7; 2. 
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There it a certain • 



Tfcis it a proportion of the utmoll importance in the 
Science of machine*, and lead* to the fundamental ma- 
xim of their conAruftion. Since the performance of a power. 

of impulfe, it in- moving 



machine it equal to the momentum 



Ttnrortant 
AcbderiU 
far piic- 



crcafes and diminishes along with it, and is a maximum 
when the momentum of isnpufe is a maximum ; there- 
fore, the fundamental maxim in the conftruttion of a 
machine is to faftiion it in fuch a manner, that the mo- 
mentum of impulfe mall he a maximum, or that the 
product of the pirfftire actually exerted on the impelled 
point of the machine by the velocity with which it 
moves may be as great as poflible. Then ate we cer- 
tain that the product of the refinance, by the velocity 
of the working point, is as great as poflible, provided 
that we take care that none of the impulfe he ncedlefsly 
wafted by the way by injudicious communications of 
motion, by fri&ion, by unbalanced loads, Bnd by reci- 
procal motions, which irrecoverably wafte the impelling 
power. This maxim holds good, whether the refin- 
ance remains conflantly the fame, or varies by any law 
whatever. 

But much remains to be dose for the improvement 
of mechanical fcienre befi re we can avail ourfelvea of 
this maxim, and apply it with facet fs. The chief thing, 
and to this we fhould give the mot! unremitting atten- 
tion, is, to lcam the changes which obtain in the actual 
prefTure exerted by thofe natural powers which we can 
command ; tlie changes of aftual pre flu re pioduced by 
a change of the velocity of the impelled point of the 
machine. Tbefe depend on the fpecinc natures of 
thofe powers, and are different in almoft every different 
cafe. Nothing will more contribute to the improve- 
ment of pra&ical mechanics than a feries of experiment*, 
well contrived, and accurately made, foe discovering 
thofe laws of variation, in the cafe* of thofe power* „v — - 
which are moft frequently employed. Such cxperi- J x 7? * 01 

menu, however, would be coftly, beyond the abijitie* 
©f an individual ; thetcfore, it were greatly to be wifhed 
that public aid were given to fome perfon* of {kill in 
the fcience to inftitute a regular train of experiment* 
q( this kind. An experimental machine might be con- 
ft tufted, to be wrought either by men or by cattle. 
This mould be loaded with feme kind of work which 
can be very accurately mcafiired, and the load varied at 
plcafurc. When loaded to a certain degree, the men 
or cattle mould be made to work at the rate which they 
can continue from day to day. The number of turn* 
made in an hour, multiplied by the load, will give the 
performance corref ponding to the velocities ; and thus 
will be difcovcrcd the moft advantageoua rate of mo- 
tion, 'ilie fame machine mould alfo be fitted for grind- 
ing, for fawing, boring, &c. and fimilar experiment* 
will difcover the relation between the velocities with 



Thu*. if the float* of an undcrfliot wheel be 
moving with the velocity of the ft ream, no impulfe i» 



made on them. If the arm of a gin or capilan be 
ving with that velocity with which a horfe or a 
can in A move, fo a* to continue at that fpeed from day 
to day, employing all his working Hrcagth, but not 
fatiguing hirafelf ; in this (late of motion, the aninul 
can exert no prefTure on the machine. This may be 
called the txTiKCtruHiMC txlocitt, and wc may ex* 
prefs it by the fytnbol e. Let /be that degree of force 
or preflure which the animal can exert at a dead pull or 
thruft, as it is called. Wc do not mean the utmoft 
(train of which the animal i* capable, but that winch it 
can continue unremittingly daring the working hoars 
of a day, fully err.ployirg, but not fatiguing it felt. And 
let / be the prefTure which it actually exert* on the im. 

E l led point of a machine, moving with the velocity <». 
tt r — w be called the a * latiti velocity, and let 
k be cxprefied by v. And let k be fit p poled, that it 
has been difoovcrcd, by any means whatever, that the 
actual preflure varie* in the proportion of »*, or 



t — m • Tlii* fuppofitton give* us :*>'=/: /, and 
f =/X — • For the machine muft be at reft, in order 



agent may be able to exert the force /on it* 
But when the machine i* at tefl. what 



that the 

impelled point, 
we have named the relative 
the extinguishing velocky. 



The i 



the whole uf 



of impulfe is / that ii - \fm, 



v } X t — v i* 

V' V, C= V 



X e — f (_bccaufc m =z e — v ). Therefore 

a maximum. But /and 

c ' are two quantities which fuffer no change. There- 
fore the momentum of impulfe will be a maximum when 
maximum. Now v> X t — v = v' e 
_— '. Tlie fluxion of this is 
g-i-i«r«. Thi* being (uppolcd = «► 
we have the equation 

And y« = 9+ i * 

a e 

Therefore v — ~— 

'/ + • , _ . 
And at, whk-h is =s e — v, become* . Therefore 

f +. 1 

we muft ordet matter* fo, that the velocity of the iuv- 

t 



pelled point of the machine may be = y~+7" ^ QW P 




gated 

With! 

the flope and the velocity of waUting 
greateft momentum of impulfe. It is not 
to exped great advanwge* from fuch a train of experi- 
ment* 



of effect, or the performance of the machine, 
it* beft ftate. s! 
Thus may the maxim of conftruaion be bid to beEwefk 



m Tffl thi. be done, we muft content oorfelvw with brought to a ftate of great fimpbeity, and of moft cafy^'^ 

eflabli(hinjr the above, in the moft general terms, appli- recolkdion. A particular cafe of this maxim has been M . ^ 

cable to any cafe in which the law of the vamtion of Wng b«M*^ pomted ^A"L|£j 

force may hereafter be duarfcrcd. om<x the action at dock* epeaa* 



* • • 
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fecity, the irrrpulfe of fluid* muft be as the fquarc of the 
relative velocity. From which Mr I'arent deduced, tint 
the moft advantageous velocity of the floats of an un- 
deHhot wheel is one-third of that of the ttrearn. This 
maxim is evidently included in our general proportion ; 
tor in this cafe, the index q of tint function of the rela- 
tive velocity v, which is propoitional to the impulfe, 
is = 2. 'Therefore we hsve the maximum when 

= } #, and m & -f r. c, the extinguifhing 



2+t 



Our 



velocity, if evidently the velocity of the Bream 
proportion alfo gives us the precu*e value of the perform- 
ance. The impulfe of the dream on the float at reft being 
fuppofed = /, its impulfe on the float moving with 

the velocity 1 1 muft be = if. This ia the meafure of 
9 

the actual pre/Jure p. This being multiplied by m, or 

by -f t, give* — /. Now f is confidercd as equal to the 

weight of a column of water, having the furface of the 
floatboard for its bate, and the depth of the fluice un- 
der the furface of the refervoir (or, more accurately, 
the fall required for generating the velocity of the 
flream) for its height. Hence it has 'been concluded, 
that the utmoft performance ©f an uuderfhot v. heel is 

to raife A of the water which impel* it, to the height 

from which it falls. But this i* not found very agree- 
able to obfervation. Friction, and many imperfection* 
of execution in the delivery of the water, the direction 
of its impulfe, &c. may be expected to make a defalca- 
tion from this theoretical performance. But the actual 
performance, even of mills of acknowledged imperfec- 
tion, confidrrably exceed* this, an ! fometunea it found 
nearly double of this quantity. The truth it, that the 
particular fad from which Mr Parent hrlt deduced 
this maxim (namely, the performance of what is called 
Parent t or ZJr Barker' t mill), is, pel haps of all that 
could have been fclectcd, the leaft calculated for being 
the foundation of a general rule, being of a nature lo 
at. it 1 1 iff, that the firft mathematician* of Europe are to 
this day doubtful whether they have a jult conception 
of its principles. Mr Smcalou's experiments (hew very 
distinctly, that the maximum of performance of an un- 
dcrfhot wheel correfponds to a velocity conGderebly 
gicatcr than one-third of the (ticam, and approaches 
neatly to one-half; and he afligns fume reafona for this 
which fcem well founded- Lut, independent of this, 
the performance of Mr Smeaton't model was much 
greater than what conefpoud* with the velocity by the 
above mentioned eftimation of /. The theory of the 



impulf 



3 f || 



of /. The theory 
ids is extremely imperfect ; and Daniel 



Bernoulli fhews, from very unqucitionablc principles, 
that the impulfe of a narrow vein of fluid on an extend* 
cd furface it double of what was generally fuppofed ; 
and his condufions are abundantly confirmed by the 
crime Tits adduced by him. 

t is by no means pretended, that the maxim of con- 
is reduced to .the great fimplicity enounced ia 
the propoGtion now under confideration. We only fup- 
pofed, that a cafe had been nbferved where the prvffure 
exerted by fomc natural agent did follow the proportions 
of*'. Thil being admitted, the propoution is ftrictly true. 

know any luch cafe ; yet i» the propofi lion 



SO 
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of confidrrable ufe : for we can afEi m, on the authori- 
ty of our own obfervation*, that the action both of men 
and of draught horfts does not deviate very far fioin 
the proportions of v\ The obfervation* were made on 
men a-d horfes tracking a lighter along a canal, and 
working fcveral days together, without having any 
knowledge of the purpofc of the oi fcrvations. The 
force exerted was hrft roeafurcd by the curvature and 
weight of the track rope, and afterwards by a fpring > 
fleclyard. This was multiplied by the number of yards 
per hour, and the product conhdered as the momen- 
tum^ We found the action of men to be very nearly as 

* — ■»'. The action of horfes, loaded fo as not to be 
able to trot, was nearly as i — m'' 7 . 

The practitioner can eaGly avail himfclf of the ma- 
xim, although thr function q fhould never be reduced 
to any algebraic form. He ha* only to inltitute a I 
of experiments on the natural r.gent, an 
locity which give* the highefl product \ 
by its correfponding preffure. 

When this fclcction has been mide, we have two Two ma 
way* of giving our woikirg machines the maximum ofthoiicla- 
effect, havirg once afcertaincd the preffure /which 0 ur vli, ' D 8 i ou, « 
natural power exerts on the impelled point of the ma- 
chine when it is not allowed to move. 

1. When the lefitlatiee ariGrg from the work, and 
from friction, is a given quantity ; as when water is to 
be raiftd to a certain height by a pillon of given di- 
rorufions. 

Since the friction In all the communicating part* of 
the mschine vary in the fame propoition with the pref- 
fure, and fmce thefe vary in the fame proportion with 
the refiftance, the fum of the refiftance and friction may 
be rcprefented by i r, b being an abltract number. Let 
n be the undetermined velocity of the working point ; 
or let nr : n be the proportion of velocities at the im- 
pelled and working points. Then, becaufe the prvf- 
furcs at thefe point* balance each other, in the cafe of 
uniform motion, they are inverfdy as the velocities at 
thofe points. Tlierrforc we muft make b r : / = N : n, 
_ 9 1 , 

, p m a + L* I 1 / , 

= q + HXbr-.qif. 

2. On the other hand, when m : n ia already given, 
by the couftruction of the machine, but b r It fufcep- 
tible of variation, we mutt load the machine with mote 
and more work, till we have reduced the velocity of its 

impelled point to 

In either cafe, the performance is expreffed by wliat 



expreffca / m, that i*, by ft X 



9 + 



But the ufeful 



peifbrmancc, which is really the work done, will be had • 
by dividing the value now obtained by the number 4, 
which cxprcfies the fum of the refiftance overcome by 
the working point and the friction of the machine. 

What has been now delivered contains, we ima- Recapituh, 
gine, the chief principles of the theory of machines, tiwn. 
and points out the way in which we muft proceed 
in applying them lo every cafe. The reader, wa 
hope, feci dearly the imperfection of a conudera- 
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tion of machtnci which prccceels "o fartlicr than the 
flatctrunt of the proportions of the fimnltaneous pief- 
furas which arc excited in Ml the parts of the machine 
by the application of the external force, which we are 
accutlomcd to call the fewer and the weight. Untefi 
we take alfo into contidcratio:i, the immediate effect of 
mechanical force applied to body, and combine thi'a 
with all the preffures which ItttictJ principle! have ena- 
bled u> to afecrtain, and by thil Combination be able 
to fay what portion of unbalanced force there is a&ing 
at one and all of the prefliug points of the rrachinr, and 
what will he the motion of every f.irt of it in confe- 
quence of this overplus we have acquired no know- 

• ledge that can be of fervicc to us. - We have been con- 
templating, not a working machine, but a fort of ba- 
lance, but, by rea!onirt» about thefe unbalanced forces 

• in the fame Clia pie manner as about the fall of heavy 
bodies, we were able to difcu vcr the momentary accele- 
rations of every part, and the fenftble mot ion which it 
would acquire in any aiTrgucd time, if all the circum- 
ftances remain the lame. We found that the refults, 
although deduced from urqueflionable principle*, were 
quite unlike the obfenred motions of mod working ma- 
thins. Proceeding Hill on the fame principles, we 
confidered thia deviation as the indication, and the pre- 
cife mcafure, of fotr.cthing which we had not yet at- 
tended to, but which the deviation brought into view, 
ard enabled u* to afeertain with accuracy. Thefe are 
the changes which happen in the exertions of our ac- 
tuating powers by the velocity with which wc find it 
convenient to make them atb. Thus we learn mote of 
the nature of thofe powers ; and we found it neceffary 
to diilinguifh carefully between the apparent magni- 
tude of our aduating power and its real exertion in do- 
ing our work. This confidcration led us to a funda- 
mental ptopofition concerning all working machines 
when they have attained an uniform motion ; namely, 
that the power and refinance then really exerted on the 
machine precifely balance each other, , >, J that the ma- 
chine is prccifely in the condition of a dcclyard loaded 
with its balanced weights, and moved found its axis by 
fome external force diftir.d from the power and the 
-weight. Wc found that thi* force is the previous over- 
plus of impelling power, before the machine had acqui- 
red the uniform motion; and on thil occafion wc learn- 
ed to eftimate the effect produced, by the momentum 
(depending on the form of the machine) of the quan- 
tity of motion produced in the whole alfcinbliige of 
pOVCr, refiftince, and machine. 

• -Theory of The theory of machines fecmed to he now brought 
michinci back to that fimplicity of equilibrium which we had 
ftill intii fjjj W?J f 0 imperfect a foundation for a theory; but in 
rtsll'v'o^* l ' ie av>! '' !, & ourfclvcs of the maxim founded on this ge- 
„ faeh svre- iv.T'-l propoiitinn, we faw that the equilibrium is of a 
ciprjcjte. very different kind from a qukfeent equilibrium. It 
neceffarily involves in it the knowledge of the momen- 
tary accelerations and their momenta; without which wc 
(bould not perceive that one Hate of motion is more ad- 
vantageous than another, becaufc all give us the fame 
proportion of foicil in tquilibric 

rut this is not the only life of the previous know- 
ledge of the momentary accelerations of machines; 
there are many cafes where lite machine works in this 
very Rate. Many machines accelerate throughout while 
^•lftrtning their work ; and their efficacy depend* en- 



NERY, 

tirety on the final acceleration. Of this kind ii the 
coii itig prefs, the great forge or tilt mill, and font* 
other capital engines. The ilcarn engine, and the com- 
mon p'-irr.p, arc rxccfTsrily of thi« elafs, although their 
efficacy is not eftimatcd by their final acceleration. A 
great number of engine* hart reciprocating motions in 
different fuborrinalc parts The theory of all Inch en- 
gines requires for its perfection au accurate knowledge 
of the momentary accelerations ; and we mutt ufc the 
formula: contained in the Urd part of this article. 

Still, however, the application of this knowledge ii i, :v - . , 
many difficulties, which make a good theory of fuch ma-fd rmrt. 
chines a much more intricate and complicated matter. kokt fc 
than we have yet led the reader to fuppufc. In moll 
ofthtfe engines, the whole motion may be divided in- 
to two parts. One may be called the woxki.no stxokk, 
and the other in which the working points are brought 
back to a fituation which fits them for acting again, 
may be called the returning stroke. This return 
mull be effeded either by means of fome immediate ap- 
plication of the actuating power, or by fome other 
force, which is countcra&ed duiing the working llroke, 
and mull be confidered as making part of the refillance. 
In the fleam engine, it is generally done by a counter- 
poife on the outer end of the great working beam. This 
mud be accounted a part of the refidance, for it mull 
be raifed again ; and the proportions of the machine for 
attaining the maximum mud be computed accordingly. 
The quantity of this eounterpoife mutt be adjufted by- 
other confiderations. It mud be fuch, that the defcent 
of the pump rods in the pit may jii/l employ the whole 
Ime that is nectffary for fill'ng the cylinder with deam. 
If they difcend more brifkly (which an unfkilful engi- 
neer likes to fee), this mud be done by means of a 
greater countcrpoife, and this employs more power to 
Uii'c it again. Dtfaguliera defciibes a very excellent 
machine for raifing water in a bucket by a mau's dep. 
ping into an oppoOte bucket, and defcending by hi* 
prcponderancy. When he comes to the bottom, he 
ttep3 out, goes up a Itair, and finds the bucket return- 
ed and ready to receive him again. This machine ia 
extremely fimple, and perhaps the bed that can be con- 
trived ; an-! yet it is one of the n-oll likely to be a very 
bad one. The bucket into which the man tteps muft 
be brought up to its place again by a preponderancy 
in the machine when unloaded. It may be returned 
fooner or later. It should arrive precifcly at the fame 
time with the man. If Tooncr, it is of no ufr, and 
wades power in tailing a counterpoise which is need- 
leffly heavy ; if later, time in loft j Therefore, the per- 
feflion of this very limple machine requires the judicioua 
combination of two maximums, each of which varies in 
a ratio cnmrwunriH 01 two other ratios. Suppofe the 
man CO employ a minute to go up ftairs 56 feet, which 
is very neatly what he can do from day to day as his 
only work, nnd fnppofe him tei weigh 150 pounds, and 
tbat he ac^s by means of a titnple pulley- the maximum 
for a lever of equal aur.s would require him to raife 
aliou! ri pounds of water. But when all the other 
circ\im<tr rices arc' calculated, it will be found that he 
mtid rgffe t^X pounds, (neglect-rig the irertia of the 
machine). He fliooli railc 542 pound, ic fact in a 
r inutc ; and this is neatly the mod exac\ valuation of 
a man's work. 

There is the fame ncctfiity of attending to a variety 

of 
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of circ'im fiances h all machines which reciprocate in 
the whole or ainjr confiderable part of their motion. 
The force employed for bringing fne machine into an- 
other working petition, mull be regulated by the time 
MCCUtf} for obtsining a new fupply of power ; arcd 
then the proportion of m to » mull be fo adjusted, that 
the work performed, divided by the whole time of the 
working and returning ftrokes, may give the greateft 
quotient. It is ft til a difficult thing, therefore, 10 con- 
duct a machine in the moll perfect manner, or even to 
■ fay wh»t will be the performance of a machine already 
conducted; yet we fee that every circumftance is fuf- 
ceptihle of accurate computation. 

With refpect to machines which acquire a fort of 
uniform motion in general, although fubject to partial 
reciprocations, as in a pumping, {tamping, forging en- 
gine, it is alfo difficult to aflign the rate cvin uf this 
general uniform motion. We may, however, fay, that 
it will not be greater than if it were uniform through- 
out. Were it entirel) free from friction, it would be 
exactly the fame as if uniform; becaufe the' accelera- 
tions during the advantageous filiations of the impel- 
ling power would compenfate the retaidations. But 
friction diminishes the a< celarations, without diminilh- 
ing the retardations. 

We may conclude this article with forne obfervations 
U tending to the general improvement of machines. 



tWoWty Nothing contributes more to the perfection of a ma- 
tfmoti.it. chine, efpecially fuch as is maffive and ponderous, than 
•>of ^ett' £ rcM uniformity of motion. Every irregularity of-mo- 
fcirmu^f . t'on wafles fomc of the impelling power j and it is on- 
ly the greateft of the varying velocities which is tqual 
to that which the machine would acquire if moving uni- 
formly throughout ; f >r while the motion accelerates, 
the impelling force is greater thsu what balances the 
refiflancc then actually oppofed to it, and the velocity 
is left thin what ti e machine would acquire if moving 
uniformly : and when the machine attains its greateft 
velocity, it attair.3 it becaufe the prm-cr is th:n rr>t 
acting agsinft the A hole refiflance. In both of thefe 
fituations, therefore, the pcifoimancc of the machine is 
kfs than if the p >wcr and refinance were exactly balan- 
; 4 ced ; in which cafe it would move uniformly. 
Hriwtoit- Every attention fhould therefore be given to this, 
tun tail. an( j we (|i 0U Jj endeavour to remove all caufe of irregu- 
larity. The communications of motion fiould be fo 
contrived, that if the impelled point be mow'ng uniform- 
ly, by the uniform prcfliire of the power, the working 
point fhall alfo be moving uniformly. Then we may 
generally be certain, that the mnlfy parts of the ma- 
chine will be moving uniformly. When this is not 
done through the whole machine, there arc continual 
returns of drains am! jolts j the inertia of the different 
parts acting in oppofttc directions. Although the whole 
momenta may always balance each other, yet the genf. 
Ill motion is hobbling, and the points of fupport are 
flrii'ncd. A great engine fo conlttuetrd, commonly 
caufes the building to tremble ; but when uniform m>- 
tion pervades the whole rraehine, tire inertia of each 
pirt trnds to preferve this uniformity, a::d all goes 
fmoothly. It is alfo deferring of remark, that when 
the communications are fo contrived that the uniform 
motion of one part produces uniform motion on the 
next, the preflurcs at the communicating points icmjiu 
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content or inviriah'e. Now the accomplishing of this 

is always within the reach of mechanics. , { 

One of the moll cfual communications in machinery BeA forms 
is by means of toothed wheels acting on each other. It for 'he 
is of importance to have the teith fo formed, that l he^j^°' 
preiTure by which one t.f them A urges the other B* p| Jte 
round its ixis mail be couflantly the fame. It can ca- XXXUt, 
fily be dcmonltratcd, that when this is t'.e cafe, the H- 
uniform angular inytion of the one will produce a uni- 
form angular motion of the other ; or, if the motions 
are thus uniform, the prcfTures are invariable. This is 
accomplifhed on thi» principle, that the mutual actions 
of fohd bodies On each other in the way of ptcflure are 
perpendicular to the touching furfaces. Tlierefoie let 
the tooth a prefs on the tooth h in the point C ; and 
draw the line FCDE perpendicular to the touching fur. 
faces in the point C Draw AF, BE perpendicular to 
FE, and let FE cut the Tine AB in D. It is plain, 
from the common principles of mechanics, thai if the 
line FE, drawn in the manner now defenbed, always 
pafs through the fame point D, whatever may be the 
fituation of the acting teeth, the mutual action of the 
wheels will always be the fame. It will be the fame 
as if the arm Al) acted on the arm BD. In the trea- 
tifes on the coadudtion of mills, sod other works of 
this kind, are many inductions for the formation of the 
teeth of wheels; and almoll every noted millwright ha« 
his own noil rums. Molt of them are egregioufly faul- 
ty in refpect of mechanical principle. Indeed they are 
little elfe than inftru&ions how to make the teeth clear 
each other without flicking. Mr de la Hire iirft point- 
ed out the above mentioned principle, and jutlly con. 
demncd the common practice of making the fmall wheel 
or pinion in the form of a lantern (whence it alfo took 
its name), confifling of two round diflcs, having a num. 
trr of cylindrical fpokes (fig. 2.) Hie (lighten infpe&ioi 
of this conduction (hews, that, in the different fituation-: 
of the working teeth, the line FCE continually changes 
its Perfection with AB. If the wheel l>be vrty fmall 
in comp-irifon of the other, and if the tenth of A take 
deep hold of the cyliudi ical pins of B, the line of action 
EF is fuinetimcs fo diUdvanUgcoufiy placed, that the 
prcfTurc of the one wheel has fcarcely any tendency at 
all to turn the other. Mr dc la Hire, or Dr Hookc, r,.icu!.,id». 
was, we think, the hrll who irwclligatcd the form of rrcuni- 
tooth which procured this conttant action between the 1 "-" 51 '' ^* 
wheels ; and in a very ingenious dilfertation, published U: & 
among the Memoir» of the Academy of Sciences at Pa- 
ris 1 60S, the former of thefc gentlemen (hews, that this 
will he enfured by forming the teeth into rpxycloids. 
Mr Camus of the fame Academy has published an cla- 
borate diJTcrtation on the fame fubject, in which he pro- 
fecutes the principle of Mr de la Hire, and applies it 
to all the variety of cafe? which can occu • in urjeticc. 
There is no doubt as to the goodnefit of the principle; 
and it has another excellent trcptrty, " that the inu- 
tual action of the teeth is absolutely without any fric- 
tion." The cr.e tooth orly applies ilfelf to the other, 
and toll* on it, but dots not Aide or rub in the fniallell 
degrx-e. This makes litem llfl long, or rather does nut 
allow them to wear in the icall. liut the conductii n 
is fubject to a limitation which mufl not be iKglcctrt!. 
The teeth mud be fo made, that the curved part or the 
tooth b is acted on by a Hat part of the tjnoth a till it 
Co:lcj to the line Alj in touift of its ;.;iio:s ; ai: ':-. 

srhkh 
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which the carved pirt of a afts on a flat part of b ; or 
the whole action of a on 4 r* either completed, or only 
begin* 'at the line Ail, joining the centits of the 
wheel* 

Another form of the teeth fecurea the perfect uni- 
formity of adion without thi* limitation, which requirea 
very nice execution. Let the teeth of each wheel be 
formed by evolving its circumference ; that is, let the 
acting face GCH of the tooth a have the form of the 
curve traced by the extremity of the thread FC, un- 
lapped from the circumference. In like manner, let the 
acting face of the tooth b be formed bv unlapping a 
thread frritn its circumference. It it evident, that the 
line FCE, which is drawn perpendicularly to the touch 
ing furfaces in the poitit C, i* juft th-* direction or pofi- 
tion of the evolving threads by which the two acting 
facei are formed. This line muff therefore be the com- 
mon tangent to the two circles or circumferences of the 
wheels, and will then fore always cut the line AH in 
the fame point D. Thi* form allows the teeth to aft 
on each other through the whole extent of the line 
FCE, and therefore will admit of feveral teeth to be 
acting at the fame lime (twice the number that can be 
admitted in Mr de la Hire's method). This, by divi- 
ding the preflure among feveral teeth, diminishes its 
ejuintity on any one of them, and therefore diminiflies 
the dents or imprrffions which they unavoidably make 
on each othtr. It is not altogether free from Aiding 
and friction, but the whole of it can hardly be fdd to 
be fenfible. The whole Aide of a tooth three inches 
long, belonging to a wheel of ten feet diameter, acting 
on a tooth of a wheel of two feet diameter, doe* not 
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r* ft ing the unequable motion of the piiton moved in 
the common way by a crank. But it it far inferior to 
the crank motion. I* occalions fuch abrupt changes 
of motion, that the machine it fhaken by jolts. Indeed 
if the movement were accurately executed, the machine 
would be fhaken to pieces, if the parts did not give 
way by bending and yielding. Accordingly, we have 
always obfet ved that this motion foon failed, and was 
changed for one that was more fmooth. A judicioua 
engineer will avoid all fuch luodcn changes of motion, 
cfpccially in any ponde.ou* part of a machine. 

When feveral Hampers, piltons, or other reciprocal 
movers, are to be railed and deprcfled, common fenfe 
teaches us to dillribute their times of adion in a uni- 
form manner, fo that the machine may aiway.be equal- 
ly loaded with work. When this is dune, and the ob- 
fcrvations in the preceding parag-aph attended to, the 
machine may be made to move almoft as fmoothly as if 
there were no reciprocations in it. Nothing Aiew* the 
ingenuity of the author mote than the artful yet Ample 
ami effectual connivances for obviating thofe difficul- 
ties that unavoidably arife from the very nature of the 
work that mull be pcrfoimcd by the machine, and of 
the power employed. The inventive genius and found 
judgment of Watt and Boulton arc as perceptible to a 
billed obftiver in thefc fubordinate parts ot iomc of 
their great engine*, as in the original difcovciy on which 
their patent is founded. In fomc of thofe engines the 
tnaf* of dead matter which mutl be put into motion, 
and this motion deAroycd and again rcilorcd in every 
llroke, in enormous, 'amounting to above an hundred 
ton*. The ingeniou* authors have even contrived to 



to y *,th of an inch, a quantity altogether inGg- draw fome advantages from it, by allowing a great 

of equilibrium in certain pofition* ; and this has 
by engineer, who 



ince, exceot in cafes 
a very fmall one (a thing which a good 
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nificant. 

In the formation of the teeth of wheel*, a fmall de- 
viation from thefe perfect forms is not perhaps of very 
great import 
wheel drives 

engineer will always avoid). As the coiiftruction, how- 
ever, is exceedingly eafy, it would he unpardonable to 
omit it. Well formed teeth, and a great number of 
them acting at once, make the communication of mo- 
tion extremely fmooth and uniform. The machine 
work* without noife, and the teeth lal a very long 
time without fenfibly changing their fhapc. But there 
arc cafes, fuch as the pallet* of clocks and watches, 
where the utmoft accuracy of form is of the greater! 
importance for the perfection of the work. 

r When heavy dampers arc to be raifed, in order to 
drop on the matters to be pounded, the wipers by which 
they are lifted mould he made of fuch a form, that the 

'ftamper may be raifed by a uniform preffure, or with a 
motion almot perfectly uniform. If this is not attended 
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condemned as a blunder 
the ufe mtdc of it. 

There is alfo great room for ingenuity and goodTh/irin- 
choice in the management of the muvirg power, when vnidifcle im 
it is fuch as cannot immediately produce the kind of f y* ,Jue ' 
motion required for effedit.g the purpofe. We mcn. of ^J 4 
tioncd the conversion of the contiuued rotatioo of an compel 
axis into the reciprocating motion of a piiton, and thei»'ed by 
improvement which was thought to have been made on tne ^jj^ 
the common and obvious contrivance of a crank, by 
fubftituting a double rack on the piiton rod. and the 
inconvenience arifing from the jolt* occafioned by thi* 
change. We have feen a great forge, where the engi- 
neer, in order to avoid the fame inconvenience anting 
from the abrupt motion given to the great fledge ham- 
mer of feven hundred weight, refitting with a five-fold 
momentum, formed the wipers into fpiralii, which com- 
municated motion to the hammer almolt without any 
jolt whatever ; but the refidt was, that the hammer 



to, and the wiper i* only a nin (ticking out fiom the rofe no higher than it had been raifed in contact with 
axis, the llamper is forced into motion at once. This the wiper, and then fell on the iron bloom with very 



occalions violent jolts to t'tc machine, and great (train* 
on its moving parts and their points of fupport; where- 
as when they arc gradually lilted, the inequality of de- 
fultory motion is never felt at the impelled poiut of the 
machine. Wc have feen piiton* moved by means of a 
double rack on the piiton rod. .\ half wheel takes hold 
of one rack, and raifes it to the required height. The 
moment the half wheel has quitted that fide ot the rack, 
it lays hold of the other fide, and forces the piiton down 
This is propofed a* a great improvement ; 



little effect. The caufe of its inefficiency was not gutf- 
fed at ; but it waa removed, and wipers of the common 
form were put in place of the fpirala. In this opera- 
tion, the rapid motion of the hammer is absolutely ne- 
ceffary. It is not enough to lift it up ; it muft be tof- 
ftd up, fo as to fly higher than the wiper lifts it, and to 
ftrikc with great force the ftrong oaken fpring which 
ii placed in its way. It compreffea this fpring, and is 
reflected by it with a considerable velocity, fo as to hit 
the iron a« if it had fallen fiom a great height. Had 

it 
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h been allowed to fly to that height, it would have 
fallen upon the iron with fomewhat more force (becaufe 
no oaken fpring it perfectly elafticY; but thii would 
j have required more than twice the time. 
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In employing a power which of neceffity recipro- 
tenvmico- cites, to drive machinery which requires a continuous 
«tuf ate- motion ( as j n applying the Ream engine to a cotton or 

'ZZZ!'** ■ ""'")• there d {o g fMt Acuities. The 

neceffity of reciprocation in the firft mover waftcs much 
power; becaufe the inftrument which communicates 
fiich an cno-mous force muft be extremely ftrong, and 
be well fupported. The impelling power is wafted in 
imparting, and afterwards deltroying, a vail quantity of 
motion in the working beam. The fkilful engineer will 
attend to this, and do his utmoft to procure the riccef- 
far)- ftrength of this firft mover, without making it a 
vaft load of inert matter. He will alfo remark, that 
all the (trains on it, and on its fupporti, are changing 
their directions in every ftrokc. This requires particu- 
lar attention to the manner of fupporting it. If we 
ohferve the (learn engines which have been long erect- 
ed, we fee that they have uniformly flisken the build- 
ing to pieces. This has been owing to the ignorance 
or inattention of the engineer in this partictdar. They 
are much more judicioufly erected now, experience ha- 
ving taught the mod ignorant that no building can 
withiland their defultory and oppofhc jolts, and that 
the great movements muft be fupported by a frame- 
work independent of the building of nufonry which 
contains it (b). 

The engineer will alfo remark, that when a finglc 
ftroke fleam engine is made to turn a mill, all the com- 
munication* of motion chauge the direction of their 
prtflure twite every ftrokc. During the working ftroke 
of the beam, one fide of the teeth of the intervening 
wheels is prcfEng the machinery forward ; but during 
the returning ftroke, the machinery, already in mot Inn, 
is dragging the beam, and the wheels are acting with 
the other fide of the teeth. This occafions a rattling 
at every change, and makes it proper to fafhion both 
(ides of the teeth with the fame care. 

It will frequently conduce to the good performance 
of an engine, to make the action of the refilling work 
unequable, accommodated to the inequalities of the im- 
pelling power. This will produce a more uniform mo- 
tion in machines in which the momentum of inertia is 
inconfiderable. There are fome beautiful fpecimens of 
this kind of adjuflment in the mechanifm of animal 
5, hodie-. 

Nsrwe.o- It is very cuftomary to add what is called a Fly to 
aeration, machines. This is a heavy dilk or hoop, or other mafs 

•JFi^ °* °^ lna,ter ' °" u ' ana< f° connected with 

T * the machinery as to turn brifkly round with it. This 
may be done with the view of rendering the motion of 
the whole more regular, notwithftanding unavoidable 
inequalities of the accelerating forces, or of the refift- 
ances occafioned by the work. It becomes a Recu- 
SotFi.. V01.. II. Part I. 



lator. 8nppofe the renftance extremely unequal, and 
the impelling power perfectly conftant ; as when a 
bucket wheel is employed to work one pump. When 
the pifton has ended its working ftroke, and while it is 
going down the barrel, the power of the wheel being 
fcarcely oppofed, it accelerates the whole machine, and 
the pifton arrives at the bottom of the barrel with a con- 
fiderable velocity. But in the tiling again, the wheel 
is oppofed by the column of water now preffing on the 
pifton. This immediately retards the wheel j and when 
the pifton has reached the top of the barrel, all the ac- 
celeration is undone, and is to begin again. The motion 
of fuch a machine is very hobbling : but the fuperplus 
of accelerating force at the beginning of a returning 
ftrokc will not make fuch a change in the motion of 
the machine if we connect the fly with it. For the ac- 
celerating momentum u a determinate quantity. There- 
fore, if the radius of the fly be great, this momentum 
will be attained by communicating a frnall angular mo* 
tion to the machine. The momentum of the fly is as the 
fquare of its radius; therefore it rtfirls acceleration in this 
proportion ; and although the ovetplusof power generates 
the fame momentum of rotation in the whole machine 
as before, it makes but a ftnall addition to its velocity. 
If the diameter of the fly be doubled, the augmentation 
6f rotation will be reduced to one fourth. Thus, by gi- 
ving a rapid motion to a fmall quantity of nutter, the 
great acceleration during the returning ftroke cf the 
pifton is prevented. This acceleration continues, how- 
ever, during the whole of the returning ftroke, and at 
the end of it the machine has acquired its greateft velo- 
city. Now the working ftioke begins, and the over- 
plus of power is at an end. The machine accelcratt-i 
no more ; but if the power is juft in equilibrio with the 
rcliftance, it keeps the velocity which it has acquired, 
and is (till more accelerated during the next returning 
ftroke. But now, at the beginning of the fuLfequcnt 
working ftrokc, there is an overplus of rcfiftancc, and a 
retardation begins, and continues during the whole rife 
of the pifton ; but it is inconfidctable in comparifon of 
what it would have been without the fly ; for the fly, 
retaining its acquired momentum, drags forward the reft 
of the machiuc, aiding the impelling power of the 
wheel. It does this by all the communications taking 
into each other in the oppolite direction. The teeth 
of the intervening wheel* are heard to drop from their 
former contact on one fide, to a contact on the other. 
By confideting this procefs with attention, we eafily 
perceive that, in a few ftroke*, the overplus of power 
during the returning ftroke comes to be fo adjufted to 
the deficiency during the working ftroke, that the acce- 
lerations and retardations exactly deftroy each other, and 
every fuccecding ftroke is made with the fame velocity, 
and an equal number of ftrokes i* made in every fuc- 
cecding minute. Thus the machine acquires a general 
uniformity with periodical inequalities. It it plain, 
that by fufliciently enlarging either the diameter or the 

weight 



(a) The gudgeons of a water-wheel fhould never reft on the wall of the building. It fl-.akes it ; and if fet 
up foon after the building has been erected, it prevents the mortar from taking firm bond; perhaps by fluttering 
the calcareous cryftals as they form. When the engineer is obliged to reft the gudgeons in this way, they Ihould 
be fupported by a block of oak laid a little hollew. This foftens all tremors, like the fprings of a wheel car- 
riage. This practice would be very ferviceable in many other part* of the conflructioo. 
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weight of lUt fly, the irregularity of the motion may 
be tendered as fmall at we •„'. .> e. It is much better 
to enlarge the diameter. Thi* preferve* the fridion 
more moderate, and the pivot wear* Iff* For thefc 
reafons, a fly U in general a conGderabl* improvement 
is machinery, by equali&ng many exertion* that are na- 
turally very i Regular. Tliu*. a man working at a com- 
mon wind'afs, exerts a very irregular prefTurc on the 
winch. In ore of kit po fit ion* in each turn he can ex- 
ert a force of near 70 pound* witltout fatigue, but in 
another he cannot exert above 25 ; nor rauft he be 
loaded with much above thit in general. But if a large 
fly be connected properly with the windlafs, he will 
4 , ad with equal cafe and fpeed againft 30 pound*, 
kit* Thit regulating power of the fly it without bound*, 

powerful an j may be ufed to lender uniform a motion produced 
regulator, ^y the mo ft dcfultory and irregular power. It i» thiii 
that the moil regular motion i» given to millt that are 
driven by a (ingle lln-ke fleam engine, where for two 
•r even three iccondt there it r.o force prcfling round 
tbc mul. The communication it made through a maf- 
flve fly of very great diameter, whirling with great ra- 
pidity. A* £ooa a* the impulfe ceafet, the fly, conti- 
nuing its motion, urge* round the whole machinery with 
almoft unabated fpecd. At thi* inflant all the teeth, 
and all the joints, between the fly and the firft mover, 
arc heard to citch in the oppofite direction. 

If any permanent change dould happen in the im- 
pelling power, or in the reliance, the fly make* no 
obllaclc to it* producing it* full ;T on the machine ; 
and it will be obferved to acccletitc or retard uniform- 
ly, till a new general fpecd it acquired exactly corre- 
f ponding with thit new power and refinance. 

Many machine* include in their cc-nftrudion move- 
ment* which ate equivalent with thit intentional regula- 
tor. A flour mill, for example, cannot be better regu- 
lated than by itt millione ; but ia the Albion mill*, a 
heavy fly was added with great propriety ; for if ibe 
mill* had been regulated by their milfto-e» only, then at 
every change of ilrokc in the ttram engine, the whole train 
of communications between the beam, which is the Mi ilk 
mover, and the regulating miillunc, which is the very 
lad mover, woulJ take in the oppofite direction. Al- 
though each drop in the teeth and joint* be but a trifle, 
the whole, added together, would make a ccnliderable 
jolt. Thit i* avoided by a regulator immediately ad- 
joining to the beam. This continually prefte* the work- 
ing machinery in one direction. So jiidieioully were 
the movement* of that noble machine contrived, and fo 
nicely were they executed, that not the lead neifc waa 
beard, nor the flighted tremor felt in the building. 

Mr Valuuc's beautiful pile eugiec employed at Weft- 
minflcr Bridge is another remarkable indaoce of tbc 
•SeePni-regulating power of a fly*. When the ram it drop. 
£*gimi, £n-p <x t > ari< i iu follower difengaged immediately after it, 
t;tl " the horfe3 would iuftantly tumble down, becaufe the 
load, againft which they had boea draining hard, is at 
once taken off; but the gin it conneded with a very 
large fly, which check* any remarkable acceleration, at- 
lowing the horfe* to lean on it during the defcent e>f 
the load ; after which their draught recommences im- 
mediately. The fni:idlc», cards, and bobbins, of a cot- 
ton mill, are alfo a fort of flic*. Indeed all bulky ma- 
chti en of the rotative kind tend to preferve their mo- 
tion with feme degree ot ft^dincfi, *» d their great mo- 
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mentum of inertia is as ufeful in thit refped a* it it pre* 

judicial to the acceleration or any iccipiocatsoa when 
wanted. 

There it another kind of regulating fly, confiAiag of A !>i< 
wing* whirled brifkly round till the retirUnce of the air 
prevenu any great acceleration. This it a very bad* 115 '- 
one tor a warfi,g machine, for it produce* its iffcd by 
really qaaJHag a part of the moving power, frequent- 
ly it employ* a very great and unknown part of it, and 
rob* the proprietor ot much work. It flioidd never be 
introduced into any machine employed in manufac- 
ture*. 

Some rare cafe* occur where a very different regula- A { ILl 
tor it required ; where a certain determined velocity itixoduuw 
found neceflary Ia thia cafe the machine it furniibed," 
at it* extreme mover, with a conical pendulum, cooult "^^J'" 
ing-of two heavy ball* hanging by rod*, which mnve in 
very nice and fleady joint* at the top of a vertical axis. 
It is well known, that when this axil turn* round, with 
an angular velocity fuited to the length of thofe pen- 
dulums, the time of a revolution is determined. 1 hut, 
if the length of each pendulum be 3yf inches, the axU 
will make a revolution in two feconds very nearly. It 
wc attempt to force it more fwiftly round, the ball* will 
recede a little from the axis, but it employs as long 
time for a revolution a* before ; and we cannot make it 
turn fwifter, unlefs the impelling power be increafed 
beyond all probability { in which cafe the pendulum will 
fly out from the centre till the rod* are horizontal, af- 
ter which every increafe of power will accelerate the 
machine very fenfibly. Watt and Boukoii have applied 
this contrivance with great ingenuity to their fteam en- 
gines, when they are employed for driving machinery 
tor manufactures which have a very changeable rclift- 
ancc, and where a certain fpeed cannot be much de- 
parted from without great inconvenience. They have 
conneded this rccefs of the halls from the axis ( *hich 
give* immediate indication of an increafe of power iv a 
diminution ot rcfiitaocr) with the cock which admits 
the lteam to ll« working cylinder. The balls flying 
out, caufe the cock to clolc a little, and diininilh the 
fupply of fleam. The impelling power diminiibc* the 
next moment, and the ball* again approach the axis, 
and the ntution goes on as before, although there may 
have occurred « very great exceftor deficiency of power. 
The fame contrivance may be cmployud to ralfie or lower 
the feeding flu ice of a water mil] employed to drive 
machinery. 

A fly is fometime* employed for a very different pur» A j*]^^ 
pale from that of a regulator of motion -it it cmpiijy.iioar.coJ- 
cd as a colLQtr of power. Suppufe all refill* nee rcmo-'' " 
ved from the working point of a machine furnif.ed with, 
a very large or heavy fly immediately ennncded wilh 
the working point. When a fmiU force is applied to 
the impelled point of thu machine, motion will begin 
in the machine, and the fly begin to turn. Continue 
to pxet* uniformly, and the machine will accelerate. 
Thi* may be continued till the fly has acquired a very 
rapid motion. If at this moment a refitting body be 
applied to the working point, it will be aded on with 
very great force . for the fly has now accumulated in 
it* ciicumfmucc a very g eat momentum. If a body- 
were expofed immediately to the action of this circum- 
ference, it would be violently ftrock. Much more 
mill it be ft>, if the body be expofed to the adipn of the 
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working point, which perhaps snakes one tura while 
the fly make* a hundred. It will exert a hundred time* 
more foice tin re (very neatly) than at its own circum- 
fcteace. All the motion which hat been accumulated 
on the fly during the whole progress of its acceleration 
is eaeru-d in sr. inftant at the working point, multiplied 
by the monuntoo. depending on the proportion of the 
parts of the machine. It is thus that the coining prefs 
ptrinrrns its office ; nay, it is thus that the blackfmith 
forges a bar of iron. Swinging the great fledge ham- 
mer round hia head, and urging it with force the wlwie 
way. this accumulated motion is at once extinguifbed by 
impact on the iion. It is thus we dri»e a nail j and it 
is thus that by accumulating a very moderate forte ex 
ertrd during four or Ave turns of a fly, tl 
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fuch as EF. The upper part A of the barrel ft 17 at 
inchc* in diameter, and the lower B it t6- C ■ 
ftrong pulley 16 inches in diameter, having a !»ook'D, r tn * '^^d 
v.'hich takes hold of a hawfer attached tn the load. •> wrtiiil 
The rope i'l > is wound tound the barrel A, patTes '««>«aa. 
over the pulley C, and is then wound tonnd the barrel 
B in the oppofitc direction. No farther description ij 
nect.Tary, we think, to (hew that, by heaving by the 
bar F, ib as to wind more of the rope upon A, and 
unwind it from B, the pulley C mutt be brought near* 
er to lite capilan by about three inches for each turn of 
the capilan -, and that this Ample capllan is equivalent 
and it to an ordinary capilan of the fame length of bar EF, 
CC tx- and diameter of barrel B, combined with a 16 fold 
Ic of it 



it exerted on a punch frt on a thick plate of iron, fuch 
■t 1* employed for the boilers of (team engines. The 
plate it pierced as if it were a bit of cheefc v This ac- 
cumulating power of a fly has occasioned "many who 
think themfcUcs engineers to imagine, that a fly really 
adds power or mechanical force to an engine ( and, not 
uadcrrlanding on what its efficacy depends, they often 
place the fly in a situation where ft only added a 
ufclela burden to the machine. It fhould always be 
made to mote with tapidity. If intended for a mere 
regulator, it ihould be near the tirft mover. If it it in- 
tended to accumulate force in the working point, it 
Ihould not be far feparated from it. In a certain feme, 
a fly may be laid to add power to a machine, becaufe 
by accumulating into the exertion of one moment the 
exertions of many, we can fomctimes overcome an ob- 
ftaclc that we never could have balanced by the fame 
machine unaided by the fly. 

It is this accumulation of force which gives fuch an 
appeal uncc of power to fome of our fir ft movers. When 
a man is unfortunately catched by the teeth of a paltry 
country mill, he is crufhed alntoft to mummy. The 
power of the In cam is conceived to be prodigious; and 
yet we are certain, upon examination, that it amounts 
to the prcfiurc of no more than fifty or fixty pounds. 
But it has been a&ing for fome time ; and there it a 
milllone of a ton weight whirling twice round in a fe- 
cund. This it the force that cruflu- ! the unfortunate 
rnan } and it requited it all to do it, for the mill flop- 
ped; We faw a mill in the neighbourhood of Elbing- 
roda in Hanover, where there was a contrivance which 
difengsged the milllone when any thing got entangled 
in the teeth of the wheels. It was tned in our light 
with a head of cabbage. It crulhed it indeed, but not 
violently, and would by no means have broken a man's 
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S mplttitr ll it batdly ncceflary to recommend fimplicity in the 
ofoooftrue-conltruciion of machines. This feems now fufficiently 
'underflood. Multiplicity of motions and communica- 
tion, incrcafes fridions ; increafes the unavoidable tones 
by bending and yielding in every part ; cxpofes to all 
the imperfections of workmanfhip ; and has a great 
chance of being indiflinctly conceived, and therefore 
conttruded without Icicnce. We think the following 
conitru&ion of a capllan or crab a very good example 
of the advantages of Bmplicity. It is the invention of 
an untaught but veiy ingenious country tradelman. 

EAB it the barrel of the capilan, Handing vertically 
in a proper lrame, at ufual, and urged round by bars 



tackle of pulleys; or, in (hort, that it it 16 times more 
powerful than the common capltau} free from the 
great loft by fiiclion a:.d bending of ropes, which 
would abforb a third of the power of a 16 fold tackle ; 
and that whereas ill other engines become weaker as 
they multiply the power ton greater degree (unlefi they 
are proportionally more bulky ), thit engine becomes 
really ftrongcr in itfdf. Suppofe we wanted to have 
it twice at powerful as at prcfent ; nothing it ncceflary 
but to cover the part B of the barrel with laths a 
quarter of an inch thick. In (hort, the neater the two 
barrels are to equality, the more powerful doet it be- 
come. Wc give it to live public at an excellent cap. 
flan, and as fuggefting thoughts which an intelligent 
engineer may employ with great effedx. By this con- 
trivance, and ufcng an iron wine inflcad of a catgut, we 
converted a common eight day clock into one which 
goes for two months. 

We intended to conclude diit article with fome ob- 
fervations on the chief claflcs of power* which arc em- 
ployed to drive machinery ; fuch as water, wind, at- 
molpheric prtiTure, gunpowder, and the force of men 
and other animals, giving fome notion of their abfolute 
magnitudes, and the effect which may be expected from 
them. We fhould then have mentioned what has been 
difcovered at to their variation by a variation of velo- 
city. And we intended to conclude with an account 
of what knowledge has been acquired concerning fiic- 
tion, and the loft of power in machinery arifing from 
this caufc, and from the ftiffncf* of ropet, and fome 
other caufea: But wc have not yet been able to bring 
thefe matter* into a connected form, which would fug- 
gefl the methods and meant of farther information 
thcteon. We mult endeavour to find another oouor- 
t unity of communicating to the public what wc may 
yet learn on thole fubiecls. 
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We have now eftabliined the principle! on which 
machines mult be conflruded, in order that they may 
produce the greateft effect ; but it would be improper 
to difmifs the fubjed without dating to our readers 
Mr Bramah't new method of producing and applying a 
mote coniidcrable degree of power to all kinds of ma- 
chinery requiring motion and force, that) by any nvans 
at preterit praclifcd for that purpofe- This method, 
for which on the 31ft of M^rch 1706 he obtained a 
patent, confrfts in the application of w?.tcr or ether 
denfc fluids to various engines, fo as, in lomc ln.taiiccs, 
Ot to 
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to caufe them to ait with immenfe force ; in others, 
to communicate the motion and power* of one part of a 
machine to fome other part of the fame machine ; and, 
laftly, to communicate the motion and force of one ma- 
chine to another, where their local (ituitions pttclude 
the application of all other methods of connection. 

The firft and mod material part of this invention 
will be clearly underftood by an infpeftion of fig. 4. 
where " A ii a cylinder of iron, or other materials, fnffi- 
cicntly ftrong, and bored perfectly fmooth and cylin- 
drical ; into which is r'ttcd the pilton B, which rmift 
be made perfectly water-tight, by leather or other ma- 
terials, at ufed in pump making. The bottom nf the 
cylinder mud alfo be made fufficicntly ftrong with the 
other part of the furfacc, to be capable of tcliftiog the 
greateft force or llraiu that may at any time be requi- 
red. In the bottom of the cylinder is infertcd the end 
of the tube C ; the aperture of which communicates 
with the infide of the cylinder, under the piflon B, 
where it is Ihut with the fmall valve D, the fame as the 
fuction-pipe of a common pump. The other end of 
the tube C communicates with the fmall forcing pump 
or injeAor E, by means of whi< li water or other denfe 
fluids can be forced or injefted into tlie cylinder A, 
under the piilon V>. Now, fuppofc the diameter of the 
cylinder A to tc t : inches, and the diameter of the 
pifton of the ftnall pump or injector E only one quar- 
ter of an inch, the proportion between the two furfaccs 
or ends of the faid piftous will be as 1 to 2304 ; and 
fuppoflng the intermediate fpacc between them to be 
filled with water or other denfe fluid capable of fuffi- 
cient refiftance, the force of one piilon wdl act on the 
other juft in the above proportion, viz. as 1 is to 2304. 
otippofc the fmall pifton in the injector to be forced 
down when in the act of pumping or injecting water 
into the cylinder A, with the power of 20 cwt. which 
could en lily be done by the lever H | the pifton B 
would then be moved up with a force equal to 20 cwt. 
multiplied by IJC4. Thus is conftructcd a hydro-me- 
chanical engine, whereby a weight amounting to 230 1 
tons can be raifed by a fimple lever, through equal fpace, 
in much lefs time than could be done by any apparatus 
conftructcd on the kr own principles of mechanics ; and 
it may be proper to obferve, that the effect of all other 
mechanical combinations is counteracted by an accu- 
mulated complication of parts, which renders them in- 
capable of being ufefully exterded beyond a certain de- 
gree ; but in machines acted upon or con'lructrd on 
this principle, every difficulty of this kind is obviated, 
and their power fuhject to no finite reftraint. To prove 
this, it will be only neceflary to remark, that the force 
of any machine acting upon this principle can be incrta- 
fed ad infinitum, either by extending the proportion be- 
tween the diameter of the injector and the cylinder A, 
or by applying greater power to the lever H. 

»• Fig 5. reprefents the fiction of an engine, by w hich 
sjery wonderful effects may be produced in^antanrotifly 
by rrfcans of comprclTed air. A A is a cylinder, with 
the pifton B fitting air tight, in the fame manner as de- 
fcribt d in fig. 4 C is a globular vcflcl made of cop- 
per, iron, or other ftrong materials, capable of refitting 
immenfe force, fimilar to thofc of air guns. D is a 
ftrong tube of fmall bore, in which is the Hop rock E. 
One of the cadi of this tube communicate* with the 
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cylinder under the pifton B, and the other with the 
globe C. Now, fuppofc the cylinder A to be the fame 
diameter as that in fig. 4. and the tube D equal to one 
quarter of ao inch diameter, which is the fame as the 
injector fig. 4. : then, fuppofc that air is injected into 
the globe C (by the common method), till it preffes 
againft the cock E with a force equal to 20 cwt. which 
can eafily be done ; the confcqnencc will be, that when 
the cock E is opened, the pifton B will be moved in 
the cylinder AA with a power or force equal to 2304 
tons ; and it is obvious, as in the cafe fig. 4. that any 
other unlimited degree of force may be acquiied by 
machines or engines thus conft meted. 

" Fig. 6. is a feet ion, merely to fhew how the power 
and motion of one machine may, by meant of fluids, be 
tran.-ferred or communicated to another, let their di- 
fiance and local fituation be what they may. A and B 
are two fmall cylinders, fmooth and cylindrical ; in the 
indde of each of which is a pifton, made water and air 
, as in figs 4. and t. CC is a tube conveyed un- 
der ground, or othcrwifc, from the bottom of one cy- 
linder to the other, to form a communication between 
them, notwithftanding their diftancc be ever fo great ; 

llbc being filled with water or other fluid, until it 
touch the b ttom of each pifton ; then, by depreffing 
the pifton A, the pifton B will be raifed. The fame 
effect will be produced vice vtr/a : thus bells may be 
rung, wheels turned, or other machinciy put Lnvifibly in 
motion, by a power being applied to cither. 

** Fig. 7. is a fiction, fhewing another inftance of com- 
municating the action and force of one machine to an- 
other ; and how water may be raifed out of wells of any 
depth, and at any diftmcc from the place where the 
operating power is applied. A is a cylinder mf any re- 
quired dimenfions, in which is the working pifton B, 
as in the foregoing examples : into the bottom of this 
cylinder is infertcd the tube C, which may be of lefs 
bore than the cylinder A. This tube is continued, in 
any requited direction, down to the pump cylinder D t 
fuppofed to be fixed n the deep well EE, and forms a 
junction therewith above the pifton I" ; which piilon 
lias a rod G, working through the fluffing box, a* is 
ufual in a common pump. To this rod G is connected, 
over a pulley or othrrwrfc, a weight H, fnHtcicut to 
overbalance the weight of the water in the tube C, and 
to raife the pifton F when the pifton IS is lifted : thus 
fuppofc the pifton B is drawn up by its rod, there will 
be a vacuum made in the pump cylinder 1), below the 
pifton F: this vacuum will *-e filled with water through 
the fuction pipe, by the preffurc of the almofphere, as 
in all pumps lixcd in air. The return of the piilon B, 
by being prtfftd downwards in the cylinder A, will 
make a ftroke of the pifton in the pump cylinder D, 
which may be rtpeatcd in the ufual way by the motion 
of the pilton B, and the action of the water in the tube 
C. The rod C, of the piilon F, and the we gl.t H, 
are not neceffary in wells of a depth where the atmo- 
fphere will ovs : balance the water in the fuction of the 
pump cylinder D, and that in the tube C. The fmall 
tube and cock in the citttru I* are for the purpolc of 
charging the tube C." 

That thefe contrivances are ingenious, and may oc- 
cafionally prove ufcful, we are not inclined to contro- 
vert } but we mull confefs, thu the advantages of them 
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appear not to us fo great as to their author. Why 



they do not, we need not explain to any man who, 
with a futficiri.t degree of mechanical and mathematical 
knowledge, has perufed this article with attention. 
Mr John Lnccock, however, of Marley, near Leeds, 
think* fo very differently from us on this fubjcCt, that, 
on Mr Bramah's principle, he propofes to apply water 
or other denfe fluids, fo as to make them fupply the 
place of fteam in what is commonly called the /team tn- 
gine. He calls his engine the f>arad**kal maekne; and 
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he got a patent for it on the a8th of February 1799, 
though it differs in nothing from Mr Bramah's ma- 
chine, reprcfented by fig 4. except that the tube C in 
the paradoxical machine is fupplied with water, not by 
means of a forcing pump, but from a eiftcrn elevated to 
fuch a height as, that the water defcending through 
the tube may produce its effect merely by its weight. 
Whether this variation, for it is no improvement, of 
Mr Bramah's machine inutkd its author to a pattnt, it 
is not our butioefs to inquire. 
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Mwphtr- MACPHERSON (James, £fqs), was born in the 
parilh of Kingulie, and county bf fnvernefs, in the year 
• >73^- His father was a farmer of no great affluence ; 
and young Macphetfon received the earlier part of his 
education in one of the pariih fchools in the diftriit 
called Badenoch. By an anonymous writer in the E- 
dinburgh Magazine, he is faid to have been educated in 
the grammar fchool of Invtrnefs; and he may, for 
ought that we know to the contrary, have fpeut a year 
"* in that feminary ; but we rather think that he went di- 
rectly from a country fchool to the univerfity of Aber- 
deen. At this our readers need not be furprifed ; for 
at the period to which we refer, fomc of the parochial 
fchoolmafters in Scotland, and more efpecially in the 
Highlands, were men eminent for tafte and claflical li- 
terature. 

It was in the end of October or the id of November 
I7J2, that James Macpherfon cntcied the King's Col- 
lege ; where he difplayed more genius than learning, 
entertaining the fociety of which he was a member, and 
even diverting the younger part of it from their liudies, 
by his humorous and doggerel rhimes. About two 
years after his admiflion into the univerfity, the King's 
College added two months to the length of its annual 
fejfion or term ; which induced Macpherfon, with many 
other young men, to remove to the Marifchal College, 
where the ieffion continued fhort ; and it is this err- 
cumllanee which leads us to fuppofc that his father was 
not opulent. 

•Soon after he left college, and perhaps befote he left 
it, he was fchoolmatttr of Ruthveti, or Riven, of Bade- 
noch ; and wc believe he afterwards delighted as little 
as his great antagonifl Johnfon in the recollection of 
that period when be was compelled, by the nairowr.efa 
of hut fortune, to teach boys in an obfeure fchool. It 
wan during this period, wc think in 17 58, that he pub- 
lished The Highlander, an heroic poem in fix cantos, 
i2mo. Of this work, as we have never feen it, we 
can fay nothing. By the anonymous writer already 
quoted, it is mentioned as a " tilTue of fuflian and ab- 
furdity j" whilft others, and they too men of learning 
and character, have afTured iw, that it indicated confi- 
dcrablc genius in fo young an author. 

Soon after this publication, Mr Macpherfon quitted 



his fchool, and was received by Mr Grar 



Bal- 



gowan into his family as tutor to his fbns ; an employ- 
ment of which he was not fond, and to which he was 
not long condemned. In the year 1760 he furprifed 
the world by the publication of Fragments of .Indent 
Poetry, colUlUd in lit Highland* of Scotland, andTranf. 
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fnted from the Gaelic or Erfe Language, 8vo. Thefe Macpher- 
fragmcnts, which we?e declared to be genuiuc remains 
of ancient Scottifh poetry, at their firft appearance de- 
lighted every reader ; and foroe very good judges, and 
amongll the reft Mr Gray, were extremely warm in 
their praifes. Macpherfon had intended to bury them 
in a Scotch magazine, but was prevented from fo in- 
judicious a ftep by the advice of a friend. He pub- 
lifhed them therefore in a pamphlet by themfelves, a"d 
thus laid the foundation of his future fortune. 

As other fpecipicns were faid to be recoverable, a 
fubfeription was fet on foot by the Faculty of Advo- 
cates at Edinburgh, to enable our author to quit the 
family of Balgowan, perambulate the Higblnidi, and 
fecure, if he could, the precious treafure. He engaged 
in the undertaking, and was fucceCsful ; for all who 
polTefled any of the long famed works, vied with each 
other in givirg or fending them to a man who had 
(hewn himfelf fo capable of doing them iuftice. 

With his collection of poems, and fragments of 
poems, he went to London ; and tagging them toge- 
ther in the form which he thought belt, he published, 
in 1762, Fingal, an .indent £j>it Poem, in fix booh, 
together with feveral other poems, compofed by Ofllan 
the fon of Fingal, tranflated from the Gaelic language, 
4to. The fubjeft of this epic poem is an invaikm of 
Ireland by Swiran king of Lochlin. Cuchullin, gene- 
ral of the Irifh tubes during the minority of Cormac 
king of Ireland, upon intelhgencp of the invafion. af- 
fembUd his forces near Tura, a caftle on the coafl of 
Ulster. The poem opens with the landing of .-waran ; 
councils are held, battles fought, and Cuchullin is at 
la!t totally defeated. In the mean time, I'ingal, king 
of the Highlands of Scotland, whofe aid had been foil- 
cited before the enemy landed, arrived, and expelled 
them from the country. This war, which continued 
but fix days and as many nights, is, including the epi- 
fodes, the ttory of the Poem. The fcenr, the heath of 
Lena, near a mountain called Cromlcach in Ulller. t his 
poem alfo was received with equal applaufc as the pre- 
ceding Fragment*. 

The next yea* he produced Temora, an ancient epic 
poem, in eight books : together with feveral other 
poems compofed by Ofllan Ion of Fingal, 4 to, which, 
though well received, found the public fomewhat Icfa 
difpofed to beflow the fame meafure of applaufc. Tho* 
thefe poems had been examined by Dr Blair and others, 
and their authenticity affrrted, there were not wanting 
fomc of equal reputation for critical abilities, who either ' 

r sof 
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bib this queftion it would be fupcffluow to 
here psttictilatly, as we have ta«2 enough on it 
See O is i an, Emeytl. 
That any man fhould fuopole Macpherfon, after hit 
trinflation of Homer, the author of the poem* which 
he afcribes to Offian, appears to u« very extraordinary ; 
and it is little lets extraordinary, that any otic ihculd, 
for a moment, believe in the cxiilet.ee of manuftriptt of 
thele poems of very hi^h antiquity. Part ot them he 
undoubtedly received in manuicript from Macdonald of 
Clanronald ; but we can affirm, on the heft authority, 
that the faid mitnufcript was written at different times 
by the Mpcvun'chs, hereditary bards to that family. 
He may like wife have received f! ort manufcripu elfc- 
where ; but every Highland gentleman of learning and 
of candour (and noue elfe have a right to decide on this 
queflion), declares, that by much the greater part of 
the poems had been preferved in fragments and popular 
fangs from a very remote age by oral tradition. To 
thele fragments Macphcrfnu and his affociates (a) gave 
form ; and it was by uniting together fragment* of dif- 
ferent age?, that he inadvertently futnifhed Gibbon and 
ethers with the opportunity of objecting, that the 
poems are fometimes incontinent with the truth of hi- 
llory. This, however, is no folid obj.ction to their 
authenticity ; for every Well Highlander fixty year* 
of age remembers to have heard, in his youth, great 
part of tbofc poems repeated by old men ; end is con- 
tident that, many centuries ago, the names of Fiune 
Mackuil (Fingal), and of Oflian's other heroes and he- 
roines, were as familiar to a Highland ear, as ihe names 
of Agamemnon, Hector, Helen, &c. were to a Gre- 
cian ear at the time when the poem* of Homer were 
reduced into their prefent form. For the fubrlsncc of 
the poems, this t« fuch evidence as none will reject who 
does not prefer his own cobweb theories to the united 
tertimony of a whole people. 

With tefpecl to authenticity, the poems cf Offian 
have indeed been compared with the poems of Rowley; 
but the comparifon is abfurd. The poems of tt»e Cel- 
tic bard were not found in an old cheft, and preferred 
to a people who had never before heard cither of them 
or of their author ; they were the popular fongs and 
traditions of age* collected together, and reduced into 
form, with additions occafionally mp.de by the tranfla- 
tor. It is ridiculous to aflc how thefe fongs and Tories 
couli be fo long preferred among a rude aud illiterate 
people ; for it is only among fuch a people, whofe ob- 
jects of purfuit are too few to occupy all their atten- 
tion, that the exploits of their anceftors can be handed 
down by tradition; and the mod ferious objection which 
we have ever met with to the tranflator's account of 
the origin of the poems, arifes from his having prvttnd- 
ed that he received the greater part of them jn old ma- 
nufcripts. 

After the publication of Oflian's poems, by which 
.we have reafon to believe that he gained twelve hun- 
dred pounds, Mr Macjiherlnn was called to an employ- 
ment which withdrew him, for fome time, both from 
2 
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the mufcj an J fimm lut eoiuury. Captain Johnftone sm Mae ? ba- 

appointed goveraor of Pcnfacola, and Mr Macphcrfcm f ""- 
accompanied him as his lecreury, being at the fame 
time made furvtyor general if the Fhnidag. If our 
memory does not deceive n>, fome difference arofe be- 
tween the principal and his dependant, and they parted 
before their return to England. Having contributed ■ 
hi* aid lo the fculrment of the civil government of that 
colony, Le vifited fevcralor tlic WcA India dlanda, and 
fume of the provinces of North America, and returned 
to Englaiii in the year 1766, where he retained for 
life his falary as furvryor, which we believe was L.aoo 
ay-ear. 

He foon returned to his ft u dies, and in 1771 produ- 
ced An Inlrodudion to tit Hijlory of Crtat Britain anil 
htL n i, 41.0 ; a work which he fata, u without any of 
the ordinary incitements to literary labour, he was in- 
duced to proceed in by the fole motive of private a. 
mufemcnt." The I object of this performance, it might 
reasonably be fuppoied, would not excite any violent 
con trove 1 Gal acrimony; yet neither it nor its author 
could efcape from fewnd mod grofa and Litter invec- 
tive*, for fome of which he perhaps gave too great 
occafion. 

His next performance produced him neither reputa- 
tion nor profit, lu 1773 he publrfhed, The Iliad of 
horn rr, translated in two volumes <jto ; a work fraught 
with vjioity and felf-coofequeucc, and which met with 
the mofl mortifying reception from the public. It was 
condemned by the critics, ridiculed by the wita, and 
neglcfted by the world. Some of his friends, and par- 
ticularly Sir John Elliott, endeavoured to refcue it from 
contempt, and force it into notice. Their fuccefs was 
not equal to their efforts 

About this time feems to be the period of Mr Mac- 
pbcrfon'* literary mortifications. Ia 1773 Dr John too 
and Mr Bofwcll made (lie tour to the Hcbridei ; and 
in the courfe of it, the former took fome paios to exa- 
mine into the proofs rf the euthenticity of Ulnar,. The 
rcfuit of his inquiries he gave lu the public iu 1775, m 
his aarrative of the tour ; and bis opinion w=s unfa, 
vourr.ble. " I believe they (». e. the poems, fays he), 
never exifled in any other form than that which we have 
feen The editor or author never could fhew the 
{final ; nor can it be (hewn by any other. To 1 
rcafunablc incredulity by refuting evidence, it a degree 
of infolence with which the world ia not yet acquaint- 
ed ; and rtubborn audacity is the lad tcfuge of guilt. 
It would be cafy to fhew it if he had it. But whence 
could it be had i It is too long to be renumbered, and 
the language bad formerly nothing written. He has 
doubtltl* inlcrted names that circulate in popular 1'oriea, 
and may have tracflatrd fome wandering ballads, if any 
can be found ; ami the names and fome of the images 
being recollected, make an inaccurate auditor imagine 
that he has furmcJy heard the whole.." 

Again, he fsyf, " 1 have yet fuppofed no impofture 
but tit the ptiblifhcr ; ytt 1 am far from certainty, that 
lome traofiations have nut been lately made, that 



(a) We have been allured th?t he ru-d ?flbviatt» : and that for the defcription of CuchulkVa char 
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with Gaelic poetry. 



ticular he was ind<bted to Mr Msund.eifori or iiramaz/ji- ,- a man of native genius, and though not pofkffcd of 
very ex term ve erudition, well acouauued with Gaelic poe 
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of the original far, upon ftntting the book, " I cannot bear that 
work." He wa* a&ed if he thought the narrative 
falfc? and he replied, " No! It is too true; but t 
rinnot btar it, fecaufc it gi*cs me a bad opinion of 
thofe pot mri to whom I have been accuftomed to 
look back with reverence as to the faviours of my 
county." 

That it has been abhorred by others on the fame ac- 



** Credulity on the one part it a ftrong temptation 
to deceit on the other, rfpecially to deceit of which no 
perfonal injury is the confequence, and which flatten 
the author with his own ingenuity. The Scots hate 
fortieth ing to plccd for thrir eafy reception of an im- 
probable fidum : they are fedueed by their fondt.efs for 

their fuppofed anceftors. Neither ought the Englrlh to count, we have not a doubt ; and yet language has no 
be much influenced by Scotch authority ; for of the name too contemptuous for thofe who will not follow 

truth whitherfocver ftr may lead them ; or who, on 




patt and prefent flate of the whole Erfe nation, the 
.Low landers are at leaft as ignorant as ourfclvr*. To 
be ignorant is painful; but it is dangerous to quiet our 
Uncafinefg by the dclufive opiate of hafty perfuafion." 
Thcfe rcafonir.gs, if teafoningt they can be called, 



the abfurd pretence of hating already made up their 
minds, will not ftudy the evidence on both fides of a 
ditputed queftion in our national hiflory. A man needs 
not furely difapprave of the Revolution, or of the fub- 
fequent fettlemcnts, though he fhould find complete 
manufcript proofs that Danby and Sunderland were crooked poli. 
which certainly never cxifled. He did not, however, ticians, that Mailborough was ungrateful, or even that 



might have been eauly anfwered, had not Maepherfon 
pretended to the poffeflion of at lead 



attempt to anfwer them ; but adopted a mode of p 
ceeding which tended only to convince the world that 
Johnfon's opinion had Tome foundation, and that the 
editor of Oflian had more imagination than found judge- 
ment. Prompted by his evil genius, he fent a mena- 
cing letter to his illutlrious antagoaift, which produced 
the following brief but fpirited reply : 

" Mr James Maepherfon, No date. 

* "I received your foolifh and impudent letter. Any 
violence that fhall be offered to me, I will do my belt 
to repel ; and what I cannot do for myfclf, the law 
fhall do for me ; for I will not be hindered from rxpo- 
fiug what I think a cheat, by the menaces of a ruffian. 
What f Would you have me retracA ? I thought your 
work an impofition : I think fo (till ; and, for my opi- 
nion, I have given rcafons, which I dare you to refute. 
Your abilities, fince your Homer, are not fo formidable ; 
and what I hear of your morality, inclines me to be- 
lieve rather what you fhall prove than what you (hall 
lay." 

Whether this letter mewed to Maepherfon the im- 
prudence of his conduct, or that he had been made 
fcufiblc of his folly by the interpofition of friend", we 
know not ; but certain it is, we hear no more afterwards 



King William himfelf was not that upright and difin- 
tercfted character w hich from their infancy they have 
been taught to believe. It is no uncommon thing for 
Divine Providence to accomplifh good ends by wicked 
inftruments. Every Proteftant furely confiders the Re- 
formation as one of the moft bleflcd events that have ta- 
ken place in the woild fince the firft preaching of the 
gofpel of Chrift ; yet he would be a hardy champion 
who fhould undertake to vindicate the motives which 
influenced the conduct of the flrit reformers — of Hen- 
ry- VIII. for inftancc, or even of Luther himfelf. And 
whv may not the Revolution be confidered as in the 
higheft degree beneficial to the country, though the 
condua of fome of thofe who brought it about fhould 
be found to be fuch as Maepherfon reprefents it ? 

That author certainly aded with great faimefs ; a* 
together with the hiflory he publifhcd the proofs upon 
which his fa£h were founded, in two quarto volumes, 
intitlcd, Original Papert, containing the fecret Ihjlori of 
Great Britain, from the Riftoration to tie Acccjjion of the 
Houfe of Hanover; to which are prefixed, Extract from 
the Life of Jam ft II. as written by himfelf. Thefe pa- 
pers were chiefly collected by Mr Carte, but are not all 
of equal authority. They, however, clear up many ob. 
fcuriiies, arid fet the characters of mauy perform in paft 



of this ridiculous affair, except that our author is Tup- times in a different light from that in which they have 
pofed to have ■flifted Mr Macnicol in sn anfwer to Dr been ufually viewed. On this account we have no he. 
Johnfon's Tour, printed in 1779 
wc are inclined to 
have been told by 

Maenicol affirms, that the feurriliiy of his book, which 
constitutes a great part of it, was infertcd, unknown to 
him, after the manufcript was fent for publication to 
London. 

In 1 77? Mr Maepherfon publifhcd The Hiflory 



printed in 1770 This fuppohtion f.tat.on to (ay. that he who h capable of facriricing pre- 
confider aa well-founded, becaufe we judice to truth, and wilhet, to unduftand the politics of 
f a gentleman of veracity, that Mr the reigns of James and William, and Anne, fhould 



Grrttl Drham from the R. ■/{'.ration to the Accejfton of the 



ftudy with care the volumes of Maepherfon. 

Soon after this period, the tide of fortune flowed 
very rapidly in Mr Macpherfou's favour, and his ta- 
lents and induflry were amply fufTicient to avail himfelf 
of every favourable circumffance which arofe. The 
refinance of the Colonies called for the aid of a ready 



Mowfe- of Hanover, in two volumes 410 ; a work in our writer to combat the a'gurrtent. of the Americans, and 

opinion of great merit, though by one parry it has been to give force to the rcalons which influenced the con- 

incnrtnoufly, and, we are foi ry to add, too fucccfsfully, duct of governrr.t nt, and he was 'elected for the purpofe. 

decried. Ai an mftornn, our author could not indeed Arsong other thin-rn (rf which we fhould be triad to 

boaft the attic elegance of a Robertfon. the fplendour receive a more particular account), he wrote a pamph- 

•rfa-Gtbbon, or the philofuphrcal profundity of a Hume; let, which wu circulated with m.ich induftrv, intitled 

b«st hnjyie, though it has iumetiines been the avowed, The Righti of Great Britain of rial again'/ tht Claim, 

"« TOt *"* '"I- «"■*« ° f cohlnefs with which his of the Colonics; being an Anfwer to tht Drrkratie* of 

Jnftory was reccved. The writer of this fketch once the General Cvngrtf, ftvo, 1776, and of which many 

taw a gentleman of rank, and of the Whig intcidi, editions were publifhid. He a! fo was the euti'or of 

' si Jhort I/i/hry of Ojfcfitiom during tht loft SeJ,,m ef 
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f, ovo, 1 779 i a pamphlet which, on 
( of iu merit, was by many afcribed to Mr Gibbon. 

But 3 more lucrative employment was conferred on 
him about this time. He was appointed agent to the 
nabob of Arcot, and in that capacity exerted hi* talents 
in feveral appeals to the public in behalf of hit client. 
Among others, he published, Lettert from Mahomnud 
AS Chan, Nabob of Arret, to the Court of DireOort ; 
to which it anntxrJ, a State of Fatlt relative to Tanjore, 
with an Appendix of Original Paper i, 410, 1 777 ; and 
he was fuppofed to be the author of Tfie H'tfiury and 
Management of the Eafl InSa Ccmpant fnm iti Origin 
in |600 to tie prefent Times, vol. I. containing the af- 
fairs of the Cainatic, in which the rights of the nabob 
arc explained, and the injuflice of the Company proved, nrecting a 
410, 1779. 

In his capacity of agent to the nabob, it was pro- 
bably thought rcquifite that he fhould have a feat in 
the hritifh Parliament. He was accordingly in 17^0 
chofen member for Camelfon] ; but we do not recollect 
that he ever attempted to fpeak in the Houfe. He was 
alfo rechofen in 17H4. and 1790. 

He had purchased, we think before the year 1 790, 
an cftatc in the parifh in which be was born ; and chan- 
ging ii» name from Ret% to BelvWe, built on it a large 
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picturefque view j and thither n« retired, when hii w 
health began to fail, in expectation of receiving benetit *T 
from the change of air. He continued, however, to 
decline ; and after lingering fame time, died at his feat 
at Bclvillc, in lnvernefs, on the 17th of February 
1796. 

He appears to haw died in very opulent circumftan. 
ces; and by his will, dated June 1793, g* ye various 
annuities and legacies to feveral pcrfons to a great a- 
moHiit. He alfo bequeathed L. tooo to John Mackcn- 
lie of Figtrec Court, in the Temple, London, to de- 
fray the expeoce of printing and publishing Oftian in 
the original. He directed L 300 to be laid 
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lent to his memory in fomc confpicu- 
lunation at Belville, and ordered that his body 
fhould be carried from Scotland, and interred in the 
Abbey CI. inch of Wiftminller, the city in which he 
had pafled the bed part 0/ his life. His remains were 
accordingly taken from the place where he died, and 
buried in the Poets Corner of Wtftminller church. 

MAGMA is properly the refufe of any fubftancc which 
has been fubjected to prtflure ; but, in chemiftry, the term 
is fometimes ufed to denote a mixtuic of two or 1 
bodies, reduced to the confluence of dough 01 pafle. 



MAGNETISM, 



V 



N natural phtlofophy. — Our intention in the prefent 
article was principally to give a more diftind ac- 
count of the theory of Mr yEpinus than is contained in 
the article Magnstism of the Entjclopti'.sa Britantiica, 
referring for proof and illuitralion to the many fads 
Contained in that article: but, on more mature confide- 
ration, we concluded, that this method would fret and 
cot fufe the reader by continual references, and leave 
tut a frtble imprtflion at lad We have therefore pre- 
ferred the putting the whole into the form of a fhort 
trcattf"; on magnetifm, fimiWr to our fupplementary ar- 
ticle rT Elictmoty. This, we hope, will be more 
pi .fpicuous and fatitfacitory ; ft til leaving to the reader 
the full uft of all the information contained in the ar- 
ticle Magnitism of the Dictionary. 

The knowledge which the antient naturalills poflcf- 
fed of this fubject was extremely imperfect, and affords, 
we think, the ftrongeft proof of their ignorance of the 
true method of philolophiling ; for there can hardly be 
named any object of phyfical rcfearch that is more cu- 
phiiofoi hy. rious in itfclf, or more likely to engage attention, than 
the apparent life and activity of a piece of rude unor- 
ganifed matter. This had attracted notice in very ear- 
ly times; for Thalcs attributed the characlcrillic phe- 
nomenon, the as traction of a piece of iron, to the agen- 
cy of a mind or foul refiding in the magnet. Philolo- 
phers, as they were called, icrm to have been contented 
with this la/y notice of a flight fuggcttion, unbecoming 
an inquirer, and rather fucb as might be expected from 
the moft incurious peafant. Even Ariftotle, the moll 
zealous and the moft fyftcmatic ftudent of Nature of 
whole labours we have any account, has collected no 
information that is of any importance. We know that 
the general imperfection of ancient phytic* has been 
afcribed to the little importance that was attached to 
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the knowledge of the material world by the philofcv 
phers of Greece and Rome, who thought human nature, 
the active purfuits of men, and the fciencc of public af- 
fairs, the only objeds deferring their attention. Moft 
of the great philofophers of antiquity were alfo great 
actor* on the tlage of human life, and defpifed acquisi- 
tions which did not tend to accompli in them for this 
dignified employment : but they have not given this 
reafon themfclves, though none was more likely to be 
uppermoft in their mind. Socrates diffuades from the 
ftudy of material nature, not becaufe it was unworthy 
of the attention of his pupils, but becaufe it was too 
difficult, and that certainty was not attainable in it. 
Nothing can more diftinctly prove their ignorance of 
what is really attainable in fcience, namely, the know- 
ledge of the lawj of nature, and their ignorance of the 
only method of acquiring this knowledge, viz. observa- 
tion and experiment. They had entertained the hope* 
of difcovering the raufeioi things, and hid formed their 
philosophical language, and their mode of rcfearch, in 
conformity with this hopelcfj project. Making little 
advances in the difcovery of the caufes of tlie pheno- 
mena of material nature, they defcrted this ftudy for 
the ftudy of the conduct of man ; not becaufe the dif- 
covery of caufes was more cafy and frequent here, but 
becaufe the ftudy itfclf was more immediately intercft- 
ing, and becaufe any thing like fuperior knowledge in 
it puts the pofleftor in the deiirable fituation of an ad- 
rift r, a man of fuperior wifdom ; and as this ftudy was 
clofcly connected with moral,, becaufe the fear of God 
is truly the beginning of wifdom, the character of the 
philofopher acquired an eminence and dignity which 
was highly flittering to human vanity. Their proce- 
dure in the moral and intellectual feiences is ftrongly 
marked with the fame ignorance of the true method of 
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philofophifing t for we rarely find them forming gene- 
ral propofstioas on copious induction* of facts in the 
conduct of men. 'Cher always proceed in the fynthe- 
tic method, as if they were fully converfant in the tirft 
principles of human nature, and had nothing to do but 
to mekc th; application, accotding to the ettablifhcd 
foim* of logic. While we admire, therefore, the faga- 
city, the penetration, the candid obfervation, arid the 
hapDy illnftrauon, to be found in the works of the 
ancient moral ids and writers on jurisprudence and 
politics, we cannot but lament that fuch great men, 
frequently engaged in public affairs, rod therefore 
having the fineft opiu-tuniiie* for deducing general 
laws, have done fo little in this way ; and that their 
writings, however engaging and precious, cannot be 
confiderrd as any Using more refined than the obferva- 
tions of judicious and worthy men, with all the dif- 
fufenefsand repetition of ordinary convocation. All 
this has arifen from the want of a juft notion of what is 
attainable in this department of fcience, namely, the 
laws of intellectual and moral nature ; ard of the only 
poflihle method of attaining this knowledge, viz. ob- 
fervation and experiment, and the formation of general 
law* by the induction of particular : iit> 
DrOTbert have been led into thefe reflections by the inat- 

vfuikrftrrt tent ' on °f ,nc "ncients to the curious phenomena of 
eT|wiinct>- magnctilm ; which mult have occurred in con fide r able 
tjicmjuwtrjod entertaining variety to any perfon who had ta- 
■a'fin nW ^"^ en to tne "p^rimental method. And we have ha- 
zarded thefe free remarks, expecting the acquiefcence 
of our readers, becaufe the fuperior knowledge which 
we, in thefe later days, have acquired of the nwg- 
netical phenomena, were the firlt fruits of the true 
method of philofophifing. This v/as pointed out to the 
learned world in 1590 by our celebrated countryman 
Chancellor Brum, in his two great works the A'ovam 
On/Mint & aWadFMt, BRQ De Argumrnlii Sdrnli.iriim. Dr 
Gilbert of Colchefler, a philofophcr of eminence in mi- 
ny refpecti, but chiefly becaufe he had the fame juft 
views of philofophy with his noble countryman, pub- 
Hfhed about the fame time hi« Phyjttlogiit Aot.j, feu 
TraBalui Je Magntte et Corporitus magneticis. In the 
introduction, he recount* all the knowledge of the an- 
tieats on the fubject, and their fupine inattention to 
what was fo entirely in their hands ; and the impoffibi- 
lity of ever adding to the flock of ufeful knowledge, fo 
long a* men imagined themfelves to 1* philofophifing 
while they were only repeating a few cant words, and 
the unmeaning phrafea of the AriAotrlian fchool. It 
is curious to remark the almoft. perfect famencf* of Dr 
Gilbert'* feotiments and language with thofe of Lord 
Bacon. They both charge, in a peremptory manner, 
all thofe who pretend to inform others, to give over 
their dialectic labours, which are nothing but ringing 
changes on a few trite truths, and many unfounded 
conjectures, an ! immediately to betake themfelves to 
experiment. He his purfued this method on the fub- 
jtct of magnctifm with wonderful ardour, and with 
equal genius and fuccef* ; for Dr Gilbert was poffcflcd 
both of great ingenuity, and a mind fitted for general 
views of things. The work contains a prodigious num- 
ber and variety of observations and experiments, col- 
lected with fagacrty from the writings of other*, and 
inflituted by himfdf with confidtrable expence and la- 
bour. It would indeed be a miracle, if all Dr Gilbert'* 
SurrL. Vol. H.J>atlL 
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general inferences were juft, or all hia experiments accu- 
rate. It was untrodden ground. But, on the whole, 
this performance contains mote real information than 
any writing of the age io which he lived, and i» fuarcdy 
exceeded by any that has appeared fincc. We may 
hold it with juttice as the firlt fruits of the Baconiaa 
or experimental philofophy. 

This work of Dr Gilbert's retates chiefly to the load- 
ftone, and what we call magnets, that is, piece* of (lect 
which have acquired properties fimilar to thofe of the 
loadftoue. But he extend* the term magnttifm, and the 
epithet magnetic, to .ill bodies which are affected by 
loadftones and magnets in a manner fimilar to that in 
which they affect cscb other. In the courfe of hi* i ri- 
ve (ligation, indeed, he finds that thtfc bodies air only 
fuch a* contain iron in f-me flateor other: and 111 pro- 
ving this limitation he mentions a great variety of phe- 
nomena which have a confiderablc refemblancc to thofe 
which he allows to be magnetical, namely, thofe which N 
he called eltarical, becaule they were pruduced in the 
fame way thar amber is made :o attract and repel light 
bodies. He marks with care the dtftinctions between 
thefe and the characteriftic phenomena of magnets. He 
feems to have known, that all bodies may be tendered 
electrical, while firrugirieout fubftances alone can be 
made magnetic si. 3 

It is not faying too much of this work of Dr Gil- """^ 
bett'« to affirm, that it contains almoft every thing that^'™",'"^. 
we know about magnetifm. Hi* unwetritd diligence toTe i-je*, 
in fcarching every writing on the fubject, and in get- , 
ting information from navigators, and his incefiant oc- 
cupation in experiments, have left very few facts un- 
known to him. We meet with many things in the 
writings of poftcrior inquirers, fome of them of high 
reputation, and of the prcfvnt day, which are publ-fccd 
and received as notable difcoverics, but arc contained in 
the rich collection ot Dr Gilbert. We by no means 
afcribc all this to mean piagistifm, although we know 
traders in experimental knowledge who are not free 
from this charge. We afcribe it to the general iudo- 
lence of mankind, who do not like the trouhle of con- 
fulting originals, where things are mixed with others 
which they do not want, or trc.itcd in a way, and with 
a painful minutenefs, which are no longer in fafhion. 
Dr Gilbert's book, although one of thole which does 
the highell honour to our country, islcfs known in liri- 
tain than on the continent. In-feed we know but of 
two Britifh editions of it, which are both in I .at in ; 
and we have feen five edition* publifhed in Germany 
and Holland before 162S. We cametlly recommend 
it to the perufal of the curious reader. He will (be- 
fide* the found philofophy) find more fad* in it than 
in the two large folro* of Scarella. 

After this moft deferved eulogy on the parent of 
magnetical philofophy, it is time to enter on the fub- 

i eCt - 

In mechanical philofophy, a phenomenon is not to be We canon* 
conGdered as explained, unlef* we can (hew that it i»ly claf» tho 
the certain refult of the law* of motion applied to mat- 1 heno 
teT. It is in this way that the general proportions in"* 
phyfical allronomy, in the theory at machines, in hy- 
draulics, &c. are dcmonllrated. hut the phenomena 
called magnriiral have not as yet obtained fuch an ex- 
planation. Wc do not fee their immediate caufe, nor 
can we fay with confidence that they arc the effects of 
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ar-y particular kind of matter, acting on the bodiea ei> 
ther by impulfion or preffute. 

All that can be done here is to clafs the phenomena 
in the mo ft ditlind manner, according to their genera- 
lity. In this we obtain a two-fold advantage. We 
may take it for granted that the moft general pheno- 
menon is the nearcil allied to the general caufe. But, 
farther, we obtain by this method a true theory of all 
the fuhordinate phenomena. For a jut theory is only 



But this is not the true pofition aflWred by the fron> 
rod If it be thrull through a piece of wood or cork 
perfectly fpherical, in fuch a manner that it panes thro* 
its centre, and if the centre of gravity coincide with 



this ctntre, and the whole be of fuch weight a* (o re- 
main in any pint of the water, without cither afcend* 
iug or defcending, then it will finally fettle in a plane 
inclined to the meridiin about 15*1 and the north cod 
will be deprcflrd about 73 below the horizon. 



the pointing out the general fad of which the pheno- AH this i» equivalent with faying, that if any oblong 



under conhdetation is a purtkular mftancc. Be- 
thcrcfore with the phenomenon which compre- 
ends all the particular cafes, we explain thofc cafes in 
(hewing in vrhat mannf they are included in the general 
phenomenon, and thus we (hsll be able to predict what 
will be the rcfult of putting the body under 



piece of iron or fteel be wry nicely poifed on its centre 
of gravity, and at perfect liberty to turn round that 
centre in every direction, it will finally lake the posi- 
tion now- mentioned. 

We have farther to obferve with regard to this ex- 
periment, that it is indifferent which end of 'thc rod be 
any particular fituation. And perhapi we may placed toward the north in the beginning of the expe- 
find, in them all, coincidences which wiH enable us to rirr.ent. That end will finally fettle towaid the north ; 
(hew that they are all modifications of a fad ft all more and if the experiment be repeated with the fame rod, 
general. Tf we gain this point, we mail have eftablilh- but with the other end north, it will finally fettle in 
cd a complete theory of them, having difcovered the this new attitude. It is, however, not always ihat we 
general fad in which they arc all comprehended, find pieces of iron thus perfectly indifferent. Very fre- 
Should we for ever remain ignorant of the caufe of this tjucntly one end affeds the northerly pofition, and we 
genet at fad, we have nevcrthelcfs tendered this a com- crnnot make the other end affume its place: the caufes 



of this difference will be clearly fetn by and bye. 

The pofition thus afftded by a rod of iron is called Machiti. 
by Dr Gilbert the macniticai. rostTtoa or dixic- CAt 
tiom. It is not the fame, nor parallrl, in all parts of T10Si - 
the earth, a* will be more particularly uoticcd after- 



plete branch of mechanical theory. Nay, we may per 
haps difcover fuch circumftances of refemblancc between 
this general fad and others, with which we arc better 
acquainted, that we (hall, with great probability at 
kaft, be able to aflign the caufe of the general fad it- 
felf, by (hewing the law of which it is a particular in- 
ttance. * 2. The other leading fad is this : When a piece ofsc-n:,ar«£ 

We (hall attempt this method on the prefent occa- iron, lying in the magmticaf pofition, or nearly fo, andl> n 
fion. at perfed liberty to move in every direction, is ap- trad ' * 

Tuft lead- The leading fads in magnelifrn are the two follow prose he d by another oblong piece of irpn, held neai h/ re ' 1 " *" 
ins; Ud. ing : in the fame pofition, it is attraded by it , that is, the 

In n an an- If any oblong piece of iron, fuch as a bar, rod, or moveable piece of iron will gradually approach to the 
'■urinhi wire, be fo fitted, that it can affnme any diredion, it one that is prefented to it, and will 
''will arrange itfrlf in a certain dctermina c diredion 
with refped to the axis of the earth. TIkis, if, in any 
part of B-itain, an iron or tierl wire be thruft throrgh 
a piece of cork, as repicfenttd in fig. 1. fo as that the 
whole may fwim level in water, and if it be laid in the 
water nearly north-weft and fouth-eall, it will (lowly 
change its pofition, and finally fettle in a diredion, ma 
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contad with it, and may then be (lowly drawn along 
by it. 

This phenomenon, although n»t fo delicate as the 
former, i- (till very nice, becaule the sttrzdion is fo 
weak, that it is balanced by almoft infenfible obilruc- 
tions. But the experiment will fcarecly foil if con- 
ducted as follows : Let a ftrong iron wire be made to 
king°an angle of about 25 degrees with the meridian. float on water by means of a piece of cork, in the 
This experiment, which we owe to Dr Gilbert (fee manner already defcribed, having one end under water. 
B. I. ch- 1 is delicate, and requires attention to See rig. 1. B. 

many circumflances. The force with which the iron When it is nearly in the magnetic! pofition, bring 
tends toward this final pofition is extremely weak, and the end of a pietty big iron tod, fuch as the point of a 
will be balanced by very minute and otherwife infenfi- new poker, within a quaiter of an inch of its (outherri 
ble refiftances ; but we have never found it fail when end (holding the poker in a pofition nut very different 
executed as here direded.' An iron wire of the fi« from the magnetical pofition), and hold it there- for fome 
of an ordinary quill, and about eight or ten inches long, time, not exadly fouthward from it, but a little to on* 

fide. The floating iron will be obterved to turn to- 
warda it with an accelerated motion ; will touch it, and 
may then be drawn by it through the water in any di- 
rection. We (hall have the fame refult by approaching 
the northern extremity of the floating iron with ths 
other metal or earthen ware. It may fomctimes requite upper end of the poker, 
a very long while before the motion begin ; and if the The fame phenomenon may be obferved by fufpend. 
wire has been placed at right angles to the direction ing the firll piece of iron by its middle by a long and 
which we have mentioned as final, it will never change (lender haic or thread. The fufpciifion muft be long, 
its pofition : therefore we have direded it to be laid in otherwife the fliffhefs of the hair or thread may be fur- 
a diredion not too remote, yet very fenfibly different ficient for balancing the very fmall force with which the 
from the final diredion- ' pieces of iron tend towaid each other. The phenomo 



k very fit for the purpofe. It fhould be thruft through 
the cork at right angles to Hs axis ; and fo adjuflcd, by 
repeated trials, as to fwim level or paralkl to the hori- 
aon. The experiment muft alfo be made at a great 
diftancc from all iron ; therefore in a bafon of fome 
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eon may alfo be obferved in a piece of iron which 
turns freely on a fine point, like the needle of the ma- 

riner't comptf*. 

In this, a* in the former experiment, tlie end* of the 
pieces of iron are nbfetved, in gencnl, to be indifferent i 
that is, either erd of the one will attract either end of 
the other. It often happen*, however, that the end* 
■re not linn indifferent, and tint the end of the more- 
able piece of iron, inllead of approaching the other, will 
be oKctved to recede from it, and appear to avoid it. 
We ftali fton learn the caufe of thi* difference in the 
I flat et of iron. 
Tbii »tf ion It ig fcarcely neorffary to remark, that we mud in- 
nxtuil. f er f rorn theJe experiments, that the adion is mutual 
between the two pieces of iron. Either of them may be 
the moveable piece which approaches the other, mant- 
fcfting the attradbn of that other. This reciprocity 
of adion will be abundantly verified and explained in ill 
proper place. 

K t 'ecu- e tw ° * f ^ H Wf "* ' on K tn0U S nt to peculiar to 

lur 101 m/.ioadflonrs and artificial magnets, th?.t ia, pieces of iron 
rcti'r.'tud- which have acquired this property by certain treatment 
with loadftoncs ; but they were difcovend by I)r 
Gilbert to be inherent in all iron in its metallic Hate; 
and were thought l.y him to be neceffary confequences 
of a general principle in the conftitution of thit globe. 
Thefe phenomena are indeed much more confpicuou* 
in loadftoncs and magnets ; and it is therefore with fuch 
that experiments are beft made for learning their various 
to modification*. 
Bm.ro iron, But there » another circumftance, betide*, the degree 
rra-tud °^ v ' v?jC1t > » w « icn th « magnctifm of common iron 
nwaentt- m & ^ te ^ remarkably differs from that of a load ft one or 
ry, an .1 in magnet. When a loadflone or magnet is fo fupported 
Vti&i<s.e\ as to be at liberty to take any pofition, it ananges it- 
1 >d ]f * d { l>e magoetical direaion. and one dettnmmd end 

of it fettles in the northern quarter; and if it be placed 
fo that the other end is in that fituation, it doe* not re- 
main there, but gradually turns round, and, after a few 
cfcillat ions' the/am* end ultimately fettles in the north. 
This it d ill i nelly feen in the needle cf the mariner'* 
compafs, which is juft a fmall magnet prepared in the 
fame way with all other magnets. The feveral ends of 
loath! ones or magnets are thus permanently the north 
or the fouth ends ; whereas we faid that either end of a 
piece of common iron being turned to the northern 
quarter, it finally fettles there. 

It is this circumftance which ha* rendered magnetifm 
fo precious a difcovery to mankind, by furnilhing us 
with the compaff, an itiftrumcnt by which we learn the 
different quarters of the horizon, and which thus tells the 
direction of a (hip's courfe through the pathlef* ocean 
(fee Comtass and Variation, Encycl.); and alfo 
fticws lis the diiedions of the veins and workings in the 
deepeft minea. It was natural therefore to call thofe 
the north and fouth ends of the mariner'* needle, or of 
a loadflone or magnet. Dr Gilbert called them the 
rous of the loadflone or magr.et. He had foun^. it 
convenient for the propofed train of bis experiments to 
form his loadftoncs into fpheres, which he called Tt r- 
r«lljc, from their refemblance to this globe ; in which 
cafe the north and fouth en's of his loadtlones were the 
poles of the tcrrelhe. He therefore gave the name po/e 
to that part of any loadflone or magnet which thus 
turned to the net lb or fouth. The dcrc miration was 
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adopted by all fubfeqnent writer*, and now suites a 
term in the language of mairnctiim. ■ If 

Alfo, when we approach either end of a piece of i'oLti. 
iron A to either end of another B, thefe ends mutually 
attract ; or if either end of a magnet A be brought 
.near either end of a piece of common iron, they mu- 
tually attract each other. But if we bring that end of 
a magnet A which turns to the north near to the fimi- 
lar end of another magnet B, thefe ends wdl not attrad 
each other, but, on the contrary, will repel. If the 
two magnets are made to float on pieces of wood, and 
have their north poles fronting each other, thefnaguctl 
will retire from each other ; and in doing fo, they ge- 
Gerally turn round their axes, till the north pole t f one 
front the fouth pole of the other, and then they run to- 
gether. Thi* i» a very notable diftinction between the 
magnetifm of magnet* and that of common iron ; and 
whenever we fee a piece of iron fhew this permanent 
diftin -tion of its ends, we muft confider it a* a magnet, 
and conclude that it hw met with lome peculiar treat- 
ment- 

It is not, however, fit idly true, that the poh-s of 
loadftoncs or magnets arc fo fixed in particular parts of 
their fubflance, nor that the poles of the fame name fo 
conftantly repel each other; for if a fmall or wreak mag. 
net A have its po'e brought near the fimilar pole of a 
large or ftrong magnet B, they arc often found to at- 
tract when alriioll touching, although at mere consider- 
able diftanccs they reprl each other. But this it> i ot 
an exception to the general propot'tinr. ; fjr when the 
north pole of A is thus attracted by the north pole of 
II, it will be found, by ether trials, to have all the qua- 
lities of a fouth pole, while thus in the neighbourhood 
of the north pole of B. 

The magnetic properties and phenomena are ennve- Ma '-ctie 
nicntly diftinguifhed into thotc of fokck and of pola rnncr and 
at rv. ThoL" of the t'.di chit only were known to the »*>*aiT»« 
ancients, and even of them their knowledge was ex- 
tremely fcanty and impcrfed. They may all be defied 
under the following general ptopof-tion*. 

1. The fimilar poles of two mag: cts repel each other Similar 
with a force decteafiitg a* the diflanres increafe. p»!e» re- 

2. The dilTimilar poles of two magnets attrad eachl.*': 
other with a force decrealing as the dillanccs increafe f',[" n !,, iUP 

3. Magnets airange thcrtifclveij in a certain determi- 1 jcJ.cich 
nate pofition with refped to each other. other, 

1 he firll objed of refearch in our farther examina- '4 
tion of thefe properties is the relation which is obfer 'TfZltZL 
ved to obtain between the dittance* rf the acting poles, IO n and re- 
and their force of adion This has accordingly nccu j>t'fi"n is 
pied much attention of the^philofophcis, and i.untbeilef» of t *' fl ." :u ' t 
experiment* have been made in order to afcrrtain the'-' **" 
law of vaiialion, both of the- attraction ani the rcpul-" "' 
fioq. A great number of ihefe have been n ura-.e.! in 
the article Maokktism of the F.ntyrf. from which it 
appears that it has been a matter of great difficulty, and 
had not been afcertaincel wth certainty or prc-ciiion 
when thit article was publifhed. li is ohvious, ftom 
the nature of the thing, that the determination is very 
difficult, «nd the mvefligation very comphc ted. We 
can only obferve the fimultaneous motion of the whole 
magnet ; yet we know that there are four (epa'nite ac- 
tions oo-.xi!*ing and contributing in different ejirectiors, 
ana with difkun? force.*, to the feuhblc etled The 
force which we nicaiurc, in any way whatever, 1* com. 

Y Z pounded 
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pounded of four different force*, which we cannot fe- 
parate and mealurc apart , for the north pole of A re- 
pel* the north pole of 13, and attract* its fouth pole, 
while the fouth pole of A cxcrtt the oppofhe force* on 
the fame poles of I'.. The attraction which we obferve 
is the cxccfs of two unequal attraction* above two un- 
equal irpuliions. The fame might be faid of an obfer- 
vcd rcpulGon. Nay, the matter it incomparably more 
complicated than this; becaufc, for any thing that we 
know, rvtrj particle of A acts on every particle of B, 
and is acted on by it; and the intenfity of thofe actions 
may be different at the fame didsnces, and is certainly 
different when the difUnce* arc fo. Thus there is a 
combination of an unknown number of actions, each of 
which is unknown individually, both in direction and 
intenfity. The precife determination is therefore, in 
all probability, impoffiblc. By precife determination, 
wc mean the law of mutual action between two mag- 
netic particles, or that prcciie function of the diiiance 
which defines the intennty of the force ; fo that rnea- 
furing the diiiance of the acting particle* on the axis of 
a curve, the ordinate* of the curve may have the pro- 
portions of the attractions and repulfions. 

It is alraod neediefs to attempt any deduction of the 
hw of variation from the numerous experiments which 
have been published by different philofophers. An 
ample collection of them may be feen in Scare lla's trca- 
tife. Mr Mufchenbroek ha* made a prodigious num- 
ber ; but all are fo anomalous, and exhibit fuch diffe- 
rent laws of diminution by an iucreafe of diiiance, that 
we may be certain that the experiments have been in- 
judicioua. Attention has not been paid to the proper 
objects. Magnets of mod improper Inapt s have been 
employed, and of moil diffufc polarity. No notice has 
been taken of a circumflance which, one fhould think, 
ought to have occupied the chief attention ; namely, 
the joint action of four poles, of which the experiment 
exhibit* only the complex rvfult. A very flight reflec- 
tion might have made the enquirer perceive, that the 
attractions or repulfions arc not the moft proper phe- 
nomena for declaring die precife law of variation ; be- 
caufc what we obferve is only the excef* of a fmall dif- 
ference of attractions and rcpullioris rbovc another fmall 
difference. Mr Hawkfbee and Dr Brook Taylor em- 
ployed a much better method, by obferving the devin. 
lion* from the meridian which a magnet occafioned in 
a compats needle at different didsnces. This is occa- 
fioned by the difference of the two fums of the fame 
forces 5 and this difference may be made a hundred 
times gieater than the other. But they employed mag- 
net* of mofl improper fhapes. 

Wc mud except from this criticifm the experiments 
of Mr Lambert, recorded in the Memoirs of the Aca- 
demy of Berlin for 1756, publifticd in 1758. This 
mod fagaciou* philofopher (for he highly merit* that 
name) placed a mariner's needle at various didancea 
from a magnet, in the direction of its axis, and obfer- 
ved the declination from the magnetic meridian prodti- 
ocd by the magnet, and the obliquity of the magnet to 
the axis of the needle. Thus, was the action of the 
magnet fet in oppotition and equilibrium with the natu- 
ral polarity of the needle. But the difficulty was to 
difcover in what proportion each of thofe forces was 
changed by their obliquity of action on this little lever. 



ETISM, 

No man excelled Mr Lambert in addreur in devifrnr 
methods of mathematical invedigation. He obferved, 
that when the obliquity of the magnet to the axis of 
the needle was 3 :-, it caufed it to decline 1 c«. When 
the obliquity wa* 7c 0 , the diftance being the fame, it 



declined $o J . Call the obliquity o, and the > 
J, asd let /be that function of the angle which is pro- 
portionable to the action. Alfo let p be the natural 
polaiity of the needle, and as the force of the magnet* 
It is evident that 

fXf, 15 = « X/, 30 
And />:*=/, jo : /, 1 5 ; for the fame reafon 

t •> =/» 75 =/. 3° 
Therefore/, 1 5 :/ 30 .= /, 30 : /, 75*. 
But it is well known that 

Sine 1 j : Sine 30 — Sine 30 : Sine 75. 
Hence Mr Lambert was led to conjecture, that the fine 
was that function of the angle which was proportional 
to the action of rosgnctifrn on a lever. But one expe- 
riment was infufiicient for dctcrmiainjr this point. He 



a limilar cumparifon of fever*! other obliquities 
and declinations with the fame dirianccs of the magnet, 
and alfo with other diiiance* ; and he put it paid ail 
difpute, that his conjecture was jud. 

Had Mr Lambert's experiments terminated here, it 
mud be granted that he has made a notable dilcovcry in 
the theory of the intimate nature of magnetifni. It com- 
pletely refutes all the theories which pretend to explain 
the action of a magnet by the impulsion of a dream of 
fluid, or by preflure anting from the motion of fuch a 
dream ; for in [bis cafe the preffuie on the needle mutt 
have diminifhed in the duplicate ratio of the hue. The 
directive power with the angle 9c mult be 4 timet 
greater than with the angle 30 ; wherca* it was obfer- 
ved to be only twice as great. Magnetifm doe* not 
act therefore by the impuliion or preflure of a dream of 
fluid, but in the manner of a fimple incitement, as wc 
conceive attraction or rcpullion to act. 

Having ascertained the effect of obliquity, Mr Lam- 
bert proceeded to examine the effect of diltance ; and, 
by a mod ingenious analyfts of his observations, he dif- 
covtred, that if wc rcprelent the force of the magnet 
by /, and the diltance of the nearcll pole of the mtgaec 
fio.-n the centre of the needle by «, and if a be a conttint 
quantity, nearly equal to two-third;, of the length of 
the needle, we have / propoi tional to j — 

Mr Lambert found this hold with very great exact- 
nefs with magnets ten times larger, and needles twice 
as AW. But be acknowledges, that it gives a very 
angular refuit, as if the action of * magnet were exerted 
from a centre beyond itlclt. he attributes this to its 
true caufe. the dill great complication of the letuit. 
ariling from the actiow of the remote pole of the nug- 
r.et. He therefore lakes another method ot examiius- 
tion, which wc fhall underhand by and bye, when we 
conlidcr the Jtrttlivt power of a magnet. We have 
mentioned this imperfect attempt chiefly on account of 
the unquedionable manner in which he ha* afccrtaiitcd 
the effect of obliquity, and the importance of din, de- 
termination- 

We have attempted this inveSigfttion in a very fimple 
manner. We got lame magnet* made, confiding of two 
balls connected by a flender rod. By a very particular 
mode of impregnation, we gave thua a {iretty good 
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aiagnetifra ; and the force of etch pole feeaicd to refide 
almoft in the centre of the ball. This was cur objed 
!u giving them tM» flnpe. It reduced the examination 
both of the attractive and of the diieetive power to a 
very eafy computation. Tlte refutt was, that the force 
of each pole varied in the invcifc duplicate ratio of the 
dillaircc. The eiror of this hypothecs in no cafe a- 
mounted to ,' v th of the whole. In computing for the 
phenomena of the directive power, the irregularities 
and deviations from this ratio were much (mailer. 

The previous knowledge of this function would great- 
ly expedite and facilitate our farther invcftigatioii : hut 
we niuft content ourfelves with a very imperfect ap- 
proximation, and with arriving at the defircd dettrtr.i- 
nation by degrees, and by a very circuitous route. 
Atioii| t ' l '* * matter of experience, that when two magnet* 
iu robin are taken, each of which is as neatly equal as pofltble in 
ehe fhtoo- t | u . ili<> gih of both poles, tlien, if they are placed with 
m *"* w ' t ' > " their axes in one ftraight line, and the north pole of 
d£ kJT>w- orip froifirg the frith pole of the other, they attract 
Uift of each other with a force which diminifhe* as the diftancc 
tJiiilsw. incrc-iies j and this variation of force is regular, that 
ts, without any fudden changes of iuter/ity, till it be- 
comes infenfible No inftance ha> occurred of it* break- 
ing fuddcdly off when of any fenfihlc force, but it ap- 
pears to dirr.inrfh continually like gravity. No inftar.ee 
occur* in which attraction is charged into repulfion. 

But it is, moreover, to be particularly remarked, 
that, hiving made this obfervation with the north pole 
of A fronting the fouth pole of B, if the experiment 
be repeated with the fouth pole of A fronting the 
north pole of B, the refult* will be precifely the fame. 
And, laftly, it is a matter of uncxccptcd experience, 
that (he fenfible action of A on B, meafurtd by the 
force which is neccir»ry for preventing the farther ap- 
proach of B, is pieciftly equal to the action of B on 
A. This is the cafe, howevet unequal the force of the 
two magnets may be ; that is, although A may lup- 
port ten pounds of iron, end B only ten ounces. 

Nr.w, the firr.jilt.lt view we can take of this experi- 
ment is, by ftipoofrng the whole action of one end or 
pole of a msgrct to be exerted at one point of it. This 
will give us four anions of A on B, accompanied by 
as many equal and oppolite aftions cf B on A. It it 
plain that we may content ourfclves with the inveftiga- 
titn cf one only ot thife feu of actions. 

What we ohltrve is the exceft of the attractions of 
the poles of A for the clifGrnilar potes of B ahive the 
repulf-ons of the fame p ilee cf A for tltc fimilar poles 
of B. At all diftances there is fuch an excefs. The 
fum of the attractions exceeds the fum of the repullions 
competent to every di:'ancc. 

Now this will really happen, if we fuppofe that 
the poles of a magnet are of equal llrength, and that, 
however thefe different magnets differ in llrength, they 
have the fame law of diminution by an increafe of di- 
fiance. The firft circurnflance is a very pofGblc thing, 
and the laft is demonllrated by the obferved equality 
of action and reaction. Every thing will now appear 
very plain, by representing (as we did in Electricity, 
Supp!. n" 44, &c. ) the intenfities of attraction and repul- 
fion by the ordinate* of a curve, of which the abfciffx 
rcprefent the diftances of the acting poles. 

Therefore let A and B (fig. 2.) reprefent the two 
imagneu, placed with their four pole* S, N, /, n, in a 
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ftraight line. In the Anight li<ic O q take O*, Op, 
0 n, O 7, refpectivtly equal to N /, N n, S /, S n \ and 
let MPNQ^be a curve line, having Oy for its axis and 
affy.tiptute ; ar.d let the curve, in every part, be con- 
vex towards its axis. Then draw the ordinates m M, 
/ P, « N, 7 Q^, to the curve. i hefe ordinate* will rc- 
prtfent the inutilities of the foices exerted between the 
poles of the niagnets, in fuch a manrer as to fulfil all the 
conditions time arc really observed : For m M repre- 
fents the attraction of the noith pok- N of the magnet, 
A for the fouth pole t of the mignet B ; p P tepre- 
lent* the repullion of N for n ; n N rcprcfeuu the re- 
pulf:on of S for / ; and q Q^reprefcnu tlie attraction 
of S for it. The diftance between .-. and a, or between 
/ and q, is equal to the lergth of the magnet A, and 
m f, or n q, i* equal to that of B. M w, P/>, and N ir, 
Q y, ate pairs of cquidittaiit on'ir.ates. It furcly re- 
quires only the infpcction of the figure to fee that, ui 
whatever fituation along the axis we place thofe pail* 
of cquidiftant oidinates, the fum of M m and Qv will 
always exceed the fum of P ft and N n ; that is, the fum 
of the attraction* will always exceed that of the repul- 
fion*. 1 his will not be the cafe if the curve, whole or- 
dinate) are proportional to the force*, have a point 21 
of contrary flexure, a* it> reprefentcd by the dotted 
curve P'ZO. For this curve, having O q for iu af- 
fymptote (in order to cotretpond with force* which di- 
mimfh continually by an increafe of diftance, but do not 
abruptly ceafe) mnfl. have iu convexity turned toward 
this affymptote in the remote part*. But there will be 
an arch Ml'Z between Z and O, which ia concave to- 
ward the afTymptotc. In which cafe, it is pofltble that 
14 M -f- Q q fhall be kf* than P^ + N « ; and then 
the rcpulQons will exceed the attractions j which is con* 
tiary 10 the whole train of obfervation. 

1 1 may be thought, that if the repultion exerted be- 
tween two particks be always kf* than the attraction 
at the fame diftance, the phenomena will be accounted 
for, although the law of act ; un be not rrpnfcnted by 
fuch a curve as has been afTumed. Undoubtedly they 
will, while the clifTmilar poles front csch other. But 
the ufults of fuch a fuppofstion will not agiee with the 
phenomena while the ftmilar poles front each other t 
For it is an uncontradicted fi&, that when two fine 
hard magnets, whofe pole* are nearly or exactly of e- 
qual vigour, hive their limilrr poles Iror.ling each other, 
lite rc^ul&ons fall vcrj lit:le Ihoit of the attractions 
at the fame dillanccs when their {y>f:tion is changed : 
When Ufct dillances are confiderdijle, fcarcrly any differ- 
ence can be obferved in the beginning of the expeiiment. 
The difference*, alfo, which ate oblerve-i at fmaller di- 
llanccs, are ubferved to augment by continuing the 
magnet* in their places without changing their distan- 
ces ; and therefore feem to arife from fome change 
produced by each on the raagnetifm of the other. 
And, accordingly, if we invert one of the magnets, we 
fhall find that the attractions have been dimirufhed at 
much a* the rcpulfioos. Now, the confequences of 
magnetic tcpuluon, being always weaker than attia&ion, 
would be the reverfe of this. The differences would 
appear moil remarkable in the greater dillances, and 
magnet* might be found which repel at fmall dilrances, 
and attract at greater diftances ; which is contrary to 
all obfervation. 

From aU this it follow*, with fufficicnt evidence for 
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onr prefrnt pcrpofe, that the funftinn of lite difttnce diate one*, m + q is greater than p + ». Alfo, the 

which expreffes the law of magnetic action muft be rc- difference between the pair neare't to O exceed* toe dif. 

prefcnled by the ordinate* of a curve of the hyperbolic fcrence between the remote pair. 

kind, referred to its affyn-.ptotc a« an ax it; and therefore No*, conceiving theft ordinate* to reprefent the mu. 

always convex lowatd thu axis. We th : nk it alfo fuf- tual action* of the magnetic poles we Ice tint their 

ficicntly clear, that the confrqocners which we have dc- tendency to or from each other, or their fenfiblc attrac- 
dured from the fimple foppofuion of four i&ing points, or TeV 'ACiont, are cxpreflld by M + 7 — tT+P', 

hiflead of the combined action of every particle, rmy he t i.at h j tnf ——fi 0 f t i ie fum of the ^ tion5 of lh . 

adopted with faftly. For they would be juft, rf there Bcart: K al ,d mui \ rcraote -tj-_ a i> ovt lnc f ura 0 f the ac . 

wore only thofe four paiticle* ; they wo-.ld br juft with t j ont 0 f t | lc intermediate diitant polei. It will alfo be 

refped to another four particle*— therefore they would frequently conven ient to cot ifider this tendency a* repre- 

be juft when thefe arc joined ; and fo on of any number. ffnted by — _ 7— . b( b the of 

Therefore the curve, whoft ordinate* cxprcf* the mean , he dMerence 0 f tix - alorw l>f thc nr - rcft Ie of A on 

BClion of each pole, a. if exe.ted by t» cent.c of effort, thc |w0 , M of p abo __ thc 6l{ f erChcr of thc artloM 

will have the fame gcnc.al form : It will be convex of ; u ren f otc . pole on the fame „f jt. 

toward iti aftymptotu axts. I^t us now confer fome of the chief modification* 

It will greatly aid our conception* of the combined 0 r , ne r e 
anions of the four magnetic poles, if we notice fome of , Lc , thc ^ mlUr W , front ricl , oth - r . h 

the primary property of a cuive of th» k.nd, hunted p, lin that _ + fc K nt utraaionit ^4 that /+- K3i 

by no other condition. r fent , f|on| . ^ „, + ter thao / + 

CnqJf- . S r ^ t i CC r h0 ^- 1 ^ P ^ ,? ^ P,NC ^ 5,****" Therefore tk magneu will at t raft each other. This*" 

• on-ble in 10 ». E » * nd l°' n Draw the ordinate* fc. e . ,, . . . . . 

ferr_:„ F /, and BD b (cutting EF in C). Draw P u parallel ■"'^K.iMjdfo represented hy „ - / - n - c. 
&om the 4o the axis, cutting E t in .. Draw alio Of parallel to No w »< + 7 — /> + » i* evidently equal to M /, or 

the axis, .cuttirg F/ in *. Alfo draw FR L parallel lo **« E »■ or »<> or to four tunc, CD. 

to the axU, and Pot parallel to ON ; and dra v PL /, lh,s a, ? ,on w '" * "»creafed, 

and P e x, cutting Mm in /and x. 13 >' "Ctwang the ftrengtli of either of the mag- 
Let each ordinate be reprefented by the letter at it< net »- ' l ' he aCtion of the ">*K'ieu it the combined ac 
interfeaion with the axit. Thui, the ordinate. Mm t,on ° r c3ch aAn R P" ,,cI « of ,hc 0 "c °" e «* »^'"g 
and Oj may be reprefented by m and 7, &c. P srt,clc of the otl,cr * *" d 11 '» ""t"' 1 Therefore all 
Becaufe MP ia biftaed in E. M / it double of E > ; thc f>r d»naie. will mcreafe in the ratio of the ftrcngth of 
M / ii double of EL ; M x is double of E r. Alio, be- Mch «V n «. » nd tlu,r fu ™ anJ d-ffercncci wiH iucrcafc 
caofe Pr ii parallel to QN, and P u to 64, we have ,n the famc r * l '°- 

» = Ni. From thefc premifea, U is eafy to perceive, _ *• B Y ^imipilhing the d. lance between the magnet*. 

,j lat> For this bring* all the ordinate* nearer to O, while their 

w -f- o dillanccs mp, p u, n j, remain as before. In this cafe 

I. Bis — - — . it is plain, that M u, the difference of Mm and P^, 

. . will ir.crcafe fafter than ftrorKf, the difference be- 

:. Df = . tween N n and Qj, Ttcrcfote M / will increafe j that 

2 is, the attraftion wdl incieafc. 

, J3J3 _ m + y. — P + » j. II y increaling the length of A, while thc diftance 

2 between them remains the fame. For O m remaining 

4. M* ~ m — p. the fame, as alfo m p ani it 7, while a 7 is only removed 

5. m / =r » — 7. farther fiom m p, it is plain M « remain* the fame, and 

6. M I S m—p — n — 7. N /' and / » are diminifhed ; therefore M / muft ia- 
m + p crcafe, or the attraction muft increafe. 

7. E e = — _-. ^ fjy ; ncrc ,r, n g the length of 11, the diftance be- 

tween them remaining the face. For this increafes m p 

8. ¥ f —. H_— ?. and n 7 ; and confrqtiently increafes M w and t a. B'it 
2 . ____ M u increafes more than / a ; and therefore Mr is in- 

9» M/s w + ^ — " 4- 7 < creafed, and the attraftion or tendency i* increafed. 



FT — w +/> — »- +• y All theft confequences of our original fuppofttion, 

15. iU ■- that the magnetic aaion may be repreicuttd by the or- 

• , , jj dinates of a c irve ewry where co nvex to an affymptotic 

1 1. CD s= i L.Ji_ . »xii, are ftrifijjr conformable to obfervation. r? 

, , ^ _____ If we plice iiie magnets with their fimilar poles A" 1 at 

12 CH = m — " mt^ L , « Wonting each. other, it is evident that the oH:n*les« heif "l* 1 " 

4 which cxprctTcd attraaions in thc former cafi, will now''" ' 

Thefe comhinitions will fuggift todut attentive read- exprtf* repullions s and that the forces with which the 

er the explanation of many modifications of the comhi- magnets now repel each other, a-c equal to thofe with 

red aaion of the four poles of two mag-ets. They which they -ttracled when at the fame diftar<ce*. When 

are all comprehended in one piopofition, wh'ch it will the experiment* arc male with good 1 o.idtionr*, or v;ry 

be convenient to render familiar to thc thou lit ; na:r.e- fine magnets, tempered extremely hard, and having the 

ly, if two pairs of equidiflant ordinate* be taken, the energy of their poles fenlibly n liJing in a fmall lpice 

£im of the two extremes exceed* that ot the intcrrae- vcy neat thc extremities, thc re/ults are alfo very near. 
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If conformable to this msthematical theory ; but there Dr Gilbert hat given to this modification of the ac- 

it gem -ally a weaker action. The magr.ctt feldom re- tior. of \ o:i B, the name of vis disponfks; which wc 

pel i* ILongly as they attract at the Came diltaace; at may ttanfhte by DimcnvK tower or toner. Alfo, 

lt. il when thife oitlances ire fmall. If one or both of that modification of th^ tecdeucy of i) to or from A if 

the magnet! it (oft, or if one of them be much more called by him the vtsyriciraa of D. We might call 
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vigotrut than the other, there are obferved much 
guatcr devitiont from this theory The rrpulfioris are 
1-' i if : y » cilicr than the attractions at the fame di- 
ftance. and the law of variation become* extremely dif- 



it the VEfciiciTy of B j but wc ihii.lt th« the name 
polarity is fufficicntly exprtflivc of the phenomenon j 
and as it has come intogrneial ufe, wc (hall abide by it. 

It is not fo eafy tr give a genual, and at the fame time Its mcafnre. 
derabie diflances, precife, mcafure of the directive po*cr of A and pola. 
they repel. At the magnet 11 it brought nearer to A, rity of B. The magnet B mull be conl-dered at a lever; 



feient. When placed at 



vcrv con::< 



the repulfcon increafct, agreeably to the theory, but not and then the force tending to bting it into itt ultimate 



lo fart. Bringing them Hill nearer, the repulfion ceafet 
to increafe, then g-aduslly diminifhes, and frequently 
vanillic* altogether, before the m?gnels are in contact, ; 
and when brought ftill nearer, it it changed into at- 
traction. 

But more careful ofcfervation fhewt, that this ano- 
euepnws maly does not invalidate the theoty. It is f und that 
«i»uttt!. tne vigour of the magnets it permanently changed by 
this procefi. The magnet* act on each other in fuch 
a way at to weaken each othcr'i magnetifm. Nay, it 
frequently happens, that the weaker or the fofter of the 
two has had its magnetifm changed, and that the pole 
nearell to the other hat changed itt nature. While 
they are lying in contact, or at fuch a diftance that they 
attract, although their limilar poles front each other, it 
it found that the pole of one of them it really changed ; 
although it may fomctimes recover its former fpecics 
again, but never fo vigorously as when the other mag- 
net is removed. In fhort, it is obferved, that the mag- 
netifm it diminifhed in all experiments in which the 
magnets repel each other, and that it ia improved in all 
experiments in which they attract. 

Wc have hitherto fuppofed the magnets placed with 
their axes in one ilraight line. If they aie differently 
placed, we cannot afccitain by this fmgle circumilat.ee 
of the law of magnetic action, whether (hey will attiact 
or repel -we mull know fome >. !ut more if the varia- 
tion of force by a change of di. lance. 
D «... riTi If tHC magnet B lie noc at liberty to approach to- 
r *i« ex- ward A, or recede fiom it, but be fb fupportcd at its 
centre B that it can turn round it, it it very plain that 
k w<!l retain the polilion in which it is drawn in the fi- 
gure. For its fouth pole j being more attra&od by N 



■ofition nj depends both on the iii.Ur.ee of its poles 
from N and S, and alfo 011 the angle which the axis of 
B makes with the line AD. When the axis of B co- 
incides with AB, the force acting on its poles, tending 

to Ltp them in that (ituation, is evidently 1* -J- p 

n -f- q, and therefore may be reprefented by M / (io 
fig. 2.), or by twice EL. or by four times CH. If B 
ha* the pofnion a'B/, perpendicular to AB, .let the or- 
dinate! E e and V/ cut the curve on I and K ; and 
draw XL parallel to'the axis (our figure caufes this line 
almofi to coincide with QL, and in all important cafes 
it will be nearly the fame). In this cafe'lL will ea> 
prefs one half of this force. Either of thefe cllimat'ont 
of this modification of the mutual action of the mag- 
nets, will be fulBciert for the objects wc have in view. 

The directive power of A, and the polarity of B, are-Hew tn- 
iacrc a fed, c redid and' 

1. By increaling the ftrength of one or both of tW U,ni " iJhe ' 1 
magtets. This is evident, 

2. By diiniuilhing the dillance of the magnets. For 
this, by increaling the fum of M m and P p more than 
the fum of N n and Q^y, muft increafe EL or M /. 

3. By increaling the length of A. For thin, by re- 
moving n and q farther from it and /, mult deprefs the 
points L and /, and increafe EL, or IL, or M /. 

4. By diminifhing the length of B, while the diftance 
Ns beta-sen the magnets remains the fame. For this* 
by bringing p and q nearer to m and n, muft increafe 
M m -f- fjf more th'.n No -f- O 7. Or, by bringing 
E e and F/ nearer to M m and N a, it mull increafe 
EL and hit. 



If the dillance li n between the pole of A and the 

than it is repelled by S, is, on the whole, attracted by remote pole of B remain the fame, the directive force of 

the magnet A; and, by this attraction, it would vibrate Aj and polarity of B, ate diminifhed by dimmill.ing 

tike a pendulum that is fupportcd at the centre B. In the length of B, a* is cafily fern from what has been 

like manner, its north pule n is more repelled by N jtlfl now faid. It is alfo diminifhed, but in a very fmall 

than it u attracted by S, and it, on the whole, repel- degree, by dimini hing the length of B, when the di- 

led. The part B n would thcrefoie all) vibrate like a llance between the centres of A and B remain the fame, 

perdulum round B. Thus each half of it is »vged into For, in this cafe, the ordinMts I e and K/ retain their 

the very pofition which it now has ; and if this pofition plrcc» ; but the points m and p approach to c ; and this 

be deranged a little, the attraction of / B toward A, brings the intellection E of the ordinate and chord 

aud the repulfion of nB from it, would impel it toward nearer to I, and dimiuiihes EL. becaufc the point L ia 

the pofilii.n j B 11. not fo much deprefltd Ly the approach of F to K as E 

'i his will be very evident, if wc put the ma >net B in- is depteffed. 
to the pofition i\\ri, at right angles to the line AB. But in all cafes, the rath of the directive power atcbnm- 

The pole 1 and the pole ti are urged in oppofite, Bad A to. its attractive force, or of 'he polarity of B 10 itsdan <tt 

therefore confpiring, directions with equal forces, very ten ancy to A, is incre: fed by diminiihing the length of rfCllV ' •"- 

nearly at right angles to ri /, if the magnet B be imail. B. For it is plain* that by diminiihiug at p and no, «liii t IfSe*!! " 

Ia any obhque polition, the forces will be fomewhat I e and K/kcep their places, the point o is railed, anJiijfl» t »: ,\ 

unequal, and account muft be hid of the obliquity of the point L is dtprciTcd j and thcrefoie the ratio pf«H-eetJ»t 

the action, in oider to know the picciic rotauve mo- EL to E 0, or of M / to Ml, h ii.c-tiJed. Wc cvenP uU, ' rs 

sncntum of the idliona. fee that, by Jinuniflting the length o: B coiitiauaOtr 
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and without end, the ratio of M / to M I may be 
to exceed any ratio that can be afligned. 
The i*kn- Now, fince diminiming the length of B incrcafe* the 
tr of a fault n tio of the directive power of A to iti attractive power, 
STb* ** , ' le incrC8 '' n K the hrngth of A increafrs both, and alfo 
treat while mcreafes the ratio of EL to E o (as is very ealily fern), 
the at trie- and fince this increafe may he as great as we pleafc, it 
tion a m- nccrffartly follows, that if the fame very fmall magnet B 
be placed at fuch d francea from a large and ftrong mag- 
net A, and from a f mailer and lefs rigorous one C, as 
to have equal polarities to both, its tendency to A will 
be lefs than its tendency to C. It may even he lefs in 
any ratio we plcafc, by fuflkicntly dirotniflnng the 
length of B. 

l)r Gilbert ebftrced this; and he exprefTc* his obfer- 
vstion by faying, that the directive power extends to 
greater diltauccs than the attracting power. We nraft 
jufl cu;idudc, that the laft brror.iti mftmftlk at fmaller 
difUneci than the firft. This will bt found a very im- 
portant obfervarion. It may be of ufe to keep in mind, 
that the directive power of a magnet A on another mag- 
net B, is the difltrence of the jumi of the actions of 
each pole of A on both pole* of B ; and the attractive 
power of A for another magnet B, is the difference of 

It may be alfo remarked juft now, that the directive 
force of A always exceeds its attractive force by the 
quantity 2 ( f> — 7). For their difference may be ex- 
preffed by / /, which it equal to twice o L. Now , t at 
equal to V [>, or to p ; and « L it eqnal to V p — F /, 
or to P/> — Qj7 — Fr, or to Pp — Q? — o >. There- 
fore oL = Pp — Qj, tod //= 2{Vp— Qjl), = 

By it.lpefting thit figure with attention, we obtain 
indications of many intcretting particulars. If the 
lengths of the magnets A and B arc the fame, the point 
n in the axis of the curve will coincide with /. As the 
length of A tncreafes, the part nq is removed farther 
from the part m p. The line P I becomes left inclined 
to the axis, and is ultimately parallel to it, when n is 
infinitely remote. At this time L fall* on e ; fo that 
the ultimate ratio of the attraction to the polarity is 
that uf E* to Er, when the magnet A is infinitely 
lung. It if. then the ratio of the difference of the ac- 
tions of il«c ncarcft pole of A on the two poles of B to 
the I. im of thefe action*. Hence it follow), that when 
A is vtry great and B very fmall, the polarity of B is 
vail I) greater than its tendency to A. It may have a 
^ j ohrrity when its tendency is infcnfible. 

'/he ratio of the polarity to the attraction alfo in- 
creates by incTcalini» the diftanci of the magnets while 
their dimenfions continue the fame. This will appear, 
by remarking that the chords Ml' and Nl^mutt inter- 
feet in fome point %u\ and that when the four points m, 
p, n, and q, move off from O, keeping the fame di- 
fiances from each other, E o will diminifh filler than 
EL, and the ratio of EL to EO will continually in- 
creafe. 

Therefore when a fmall magnet B is placed at fuch 
a dillance from a great magnet A, and from a fmaller 
one C, as to have equzl polarity to both, its tendency to 
C will exceed its tendency to A. For the polarities 
being equal, it mull be farther frcm the great magnet ; 
in which cife the ratio of in polarity to it* attraction is 
increafed. 



And this will alfo obtain if the magnets differ alfo ia 
ftrength. For, to have equal polarities, B mult be ftill 
farther from the great and powerful magnet. 

For all thrfe rctfons, a large and powerful magnet 
may exert a fttong directive power, while its attractive 
power is infcnfible. f 

We have hitherto fuppofed the magnet B to be p!a- ; ir ;. 
ccd in the direction of the ax ; s of A, and only at li- lioofoi- 
berty to turn round its centre B. But let it* centre '*l ot H* 1 
be placed on the centre of A, a* in fi-'. a. it muft" CIB0 ' 
evidently take a pofition which may be called fubcon nai . v 
tiary to that of A, the north pole of B turning toward 
the fouth pole of A, and its fouih pole turning toward 
the north pole of A. 

The fame thin.r mud happen when the centic of B 
is placed in B, any where in the line A E perpendicular 
to NS. S attracts n with a force n t, while N repels 
n with a force n o, fomewhat fmaller than n b. Thefe 
two compofe the force n J. In like manner, the two 
forces if and / /, exerted by N and S on the pole /, 
conipofc Che force tq. Now if the axis of the magnet 
V> lie parallel to NS, but the poles in a contrary poll- 
tion, and if each mignet be equally vigorous in both 
pole*, the magnet B will retain thin polition ; becaufe 
the force* nb and 1 1 ate equal, as alfo the foice* nc 
and//. Thefe muft compofe two force* »</and/?, 
which are equal, and equally inclined ton/; and they 
will thertfort be in cquilibrio on this lever. 

Let us now place the centre of the fmall magnet in 
C, neither in the axis of the other, nor in the perpen- 
dicular A E. Let its north pole n point towaid the 
centre of A. It cannot remain in this pofition ; for N 
repel* n with a force n c, while S attracts it with a force 
nb (fmaller than nr, becaufe the diflancc it greater). 
Thefe two compofe a force ml confiderably different 
from the direction c n of its axis. In like manner, the 
fouth pole / of the fmall magnet is acted on by two 
force* / c and / /. exerted by the two polcn of A, which 
compofe a force / q nearly equal and parallel to n J, but 
in a nearly oppolite direction. It is plain that thefe 
forces muft turn the fmall magnet round its centre C, 
and that it cannot relt but in a pofition nearly parallel 
to nd or sf. Iu pofition is better reprcfented by fig. 
4. with its fouth pole turned toward the north pole of 
the other magnet, and its north pole in the oppolite di- 
rection. 1 

What the prrcif.- pofition will be, depends on that 
function of the thiUncc which ia always proportional 
to the intenfity of the action ; on the force of each of 
the poles of and on the length of the magnet B. 
Nay, even when wc know this function, the problem is 
ftill very intricate. 

There are methods by which we may approximate M{j : J . 
to the function ruth futcefs. If the magnet B be in-^^, 
definitely fmall, fo that we may confider the actions onnnrmn- 
in two poles at equal, the inveliigation it gicstly ftmpli-f ure °* ,lke 
Bed, For, in this cafe, each pole of the fmall magnet |* w 
B (fig. may be conceived a* coinciding with its 
centre. Then, drawing NB, SB, and taking B b to- 
ward N, to rep re fen I the force with which N attract* 
the fouth pole of B, and taking B c, in SB produced, 
to reprefent the force with which S repels the fame 
pole, the compound force acting on this pole i* B /, the 
diagonal of a parallelogram B . , ,lc. In like manner, 
we mult take lie, in N 4 produced, and equal to B *, 

to 
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•to reprefent the repulfion of N for the north pole of 
B, and B /"equal to Br, to reprefent the attraction of 
S for this pole. The compound force will be B^p, 
equal and oppofite to fi J. It follow* evidently from 
this invrlligatinn, that the fmall magnet will not te(t in 
any jiolitiou but </f. In this Itippolition, therefore, of 
extreme min.utenefs of the magnet B, one of the paral- 
lelograms is fiifftcient. We may faithcr remark, that 
we have this approximation fecure againft any error 
arifing from the fitppofition that all the actum of each 
pule of B it exerted by one point. Although we fup- 
pole it diffufed our a confidcrable portion of the mag- 
net, Hill the extreme mjnutenefs of the whole makes the 
action, even on its extreme points, very nearly equal. 
Hence may be derived a cnnflruAion for afcertaining 
j w *J the poll tion of the needle, when the function m of the 
tir»i ulvei'- diliance K' vc c« or for discovering this function by ob- 
tipttd lcrvation of the polition of the needle. 
mr.x i- Let NS (fig. c. n a 2.) meet the direction of the 
ticcvsve n^ji,. ; n K . Make BG = UN, and diaw NF, GE, 
SH, ptrpcndicular to BK. It is evident that B I is to 
B c, or b d, as the fine of the acgle HBS to tlie fine of 
KBN. Therefore, becaufe BG and BN are equal, we 
have B6 : fits OF. : NF. 

Tl.erefore.GE : NF = BS« : BN" 
But SH:GE=BS : UN 
Therefore SH : NF = f5S"+' : BN-+« 
And SK : NK = BS-+ 1 : BN*+« 
If magnetic action be inverfely as the diftance, we 
have SK: NK = BS*s BN', and B is in the circum- 
ference of a circle which palTea through S and N, and 
ha* BK for a tangent, as is plain by elementary geo- 
metry. If the action be inverfely as the fquare of the 
dirianee, we have SK : NK =: BS 1 : BN", and B is in 
the circumference of a curve of more difficult inveftigv 
tion. But, as in the circle, the fum of the angles BSN 
and BNS is a conltant angle; fo, in this curve, the fum 
of the cofines of thofe angles is a con! taut quantity. 
This fuggefts a very fimple conftru&ion of the curve. 
Let it pals through the point T of the line AT, drawn 
from the centre of the magnet, perpendicular to its 
axis. Defcribc the femicirck SPQN, cutting ST and 
NT in P and Q. Then, in otder to find the point 
where any line SB cuts the cuive, let it cut the femi- 
circlc in /, and apply the line N 7 = SI* + NQ^— S/>, 
and produce it till it meet the line SB in B, which is a 
point in the curve ; for it is evident that Sf ami N q 
are the cofines of BSN and BNS. We hope to give, 
by the help of a learned friend, the complete contiruc- 
tion of curves for every value of m, in an Appendix to 
this article. It will form a new and curious clafs, ar- 
1 anged by the functions of the angles at N and S. 

But. in the mean time, we have determined the poli- 
tion of an indefinitely fmall needle, in refpect of a mag- 
net of which we may conceive the polar activity con- 
centrated in two points ; and we may, on the other 
hand, make ufe of the obferved pofitiona of fuch a needle 
and magnet for difcovering the value of m. For. fincc 

SK SB"+' Log. SK : NK 

NK = NB^P " " p m ~ LTgTSBTNB ' ' 

Thus, in an obfervation which the writer of this article 
made on a very fmall needle, and a magnet having glo- 
bular poles, and 8^ inches between their centres, he 
found SB = 54, NB = f, SK = 1 1,49, and NK = 3,37. 
This give* m = 1,97, which differ* from 2 only ,' g th 
Svrrt. Vol. II. Part L 
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part. Finding it fo very near the inretfe duplicate n> 
tiii of the diltance, a circle VUZ waa defcribed, the 
circumference of which is the locus of SB : BN = o 1 
5,333. When the centre of the needle was placed any- 
where in the circaraference of this circle, it (carcely de- 
viated from the joint K, except whea fo far removed 
from the magnet thai its natural polarity prevailed over 
the directive power of the magnet, or fo near its mi Idle 
that the action of the cylindrical part became very fen. 
fible. 

ft is plain that the length of the needle mull occi- 
fum fome deviation from the magnetic direction, by dc- 
ftroying the perfect equality of aclion on its two poles. 
He therefore employed three needles of *, t. wd i of 
an inch in length ; and by noticing the differences of 
direction, he inferred whit woidd be the direction, if 
the forces on each pole were precifely equal. He had 
the pleafure of feting that the deviation from the in- 
verfe duplicate ratio of the diilances was fea'cely p?r- 
ceptihle* 

Mr Lamljett's experiments on the directive power 
of the magnet, narrated in his fecond diffrrtation in the 
2;d volume of the Memoirs of the Academy of Berlin, 
are the moft valuable of ell that are on record ; and the 
ingenious addrefs with which they are conducted, and 
the inferences are drawn, would have done credit to 
Newton himfelf. We earneftly recommend the careful 
perufal of that EtTay, as the moft inftruftivc of any that 
we have read. The writer of this found himfclf obli- 
ged to repeat all his former experiments, mentioned 
above, in Mr I.smbirt's manner, and with his precau- 
tion of keeping the needle in its natural pofitinnt a cir- 
cumftance to which he had not lufficientiy attended be- 
fore. The new refults were Hill more conformable to* 
his conjecture as to the law of variation. Mr Lambert 
rlofes his differtatinn with an hypothefis, •' that the 
force of each mnfvcrfc clement of a magnet is as its 
diftance from the centre, and its a&ion on a particle of 
another magnet is inverfely as the fquare of the di- 
ftance." On this fnpooCtion, he calculates the poft. 
tion of a very fmall needle, and draws three of the curves 
to which it mould be the tangent. Thefe are very ex- 
actly coincident with fome that he obferved. We tried 
this with feveral magnetic bars, and found it very con- 
formable to obfervation in fome magnets; but donating 
fo far in the cafe of other magnets, that we are convin- 
ced that there is no rule for t!ie force of each tranfverfe 
clement of a magnet, ar.d that the msgnetifm is differ- 
ently difpofed in different magnets. It was chiefly this 
which induced us to form the magnets employed in this 
refearch of two balls united by a (lender rod. I.ich- 
tenberg, in his notes on F.rxleben's Natural Philofuphy, 
fays, that there is a MS. of the celebrated Tobias 
Mayer in the library of the Academy of GoTiingeu, in 
which he affumes the hypothefis above-mentioned, and 
gives a conftruction of the mngnetic curve? founded on 
it, making them a kind <>f catenaria. The interior 
curves do indeed refemble the catenaria, but the exte- 
rior are totally unlike. But there is no occafion for 
much argument to convince us, that the firft part of 
this hypothefis is not only gratuitous, but unwarranted 
by any general phenomena. We know that a magne- 
tical bsr may have its magnetifm veiy differently difpo- 
fed ; for it may have more than two poles, and the in- 
termediate pole* cannot have this difpofition of the mag- 
Q nctifra. 



Digitized by Google 



122 MAG N 

nettfm. Such a difpofitioti is perhaps poffible ; bat it 
by no mean* general, or even frequent. Wc are dif- 
pofed to think, that permanent magnctifm muft hate 
its intenfity diminifhing in the very extremity of the 
bar. The reader may gucft at our reafoni from what 
it (aid in Elfct*icit r, Smppl. n° 2U. 
19 The following very curious and infinitive phenome. 
Pbimait Don vrl% th»- firft thing which greatly excited the curi- 
*" d / Y IC ° r "*ofit\ of the writer of this article, and long puzzled him 
to cxpla*n it. Indeed it was hi» endeavours to explain 
and rim, it which gradually opened up to him the theory of the 
rouj«o mutual action of magrets contained in thefe paragraph*, 
rurvei. and firft gave him occafion to admire the fagacity of 
Dr Gilbcit, and LO Ice the connecting principle of the 
vaft variety of oblnvation» nnd ei pc i il WC l itl which that 
philcfophcr had made. It fecms owing to the want of 
this connriti::g principle, that a book fo rich in Lei* 
fhould be fo little rtad. and thai fo many of Dr Gilbert's 
•bfervatio::* have been publilhcd by others a* new dif- 
•overief. 

Amuf:rg liimfelf in the fumncr 1758 with magnetic 
experiments, two large Slid tlroi.g magnets A and B 
(hg. 6 ), were pLccd with their diffimilir poles front, 
ing each other, and about three inches apart. A finall 
acedle. fupported on a point, was placed between them at 
D, and it arranged itfelf in the fame manner as the great 
magnets. Happening to fet it ofF to a good diltance 
on the table, as at F, he was furprifed to fee it imme- 
diately turn round on its pivot, and arrange iticlf near- 
ly in the oppof:te direction. Bringing it back to D 
rcftorcd it to its former pofition. Carrying it gradu- 
ally out along DF, perpendicular to NS, he obferved 
it to become lenfibly mote fccblr, vibrating moie (low- 
ly ; and when in a certain point E, it had no polarity 
whatever towards A and B, but retained any pofition 
that was given it. Cairyirg it farther out, it sgain sc- 
qut'-cd polarity to A and 11, but in the oppofitc direc- 
tion ; for it now arranged itfelf in a pofition that was 
paralleHo NS, but its north pole was next to N, and 
its foiith pole to S. 

Thii lingular appearance naturally excited his atten- 
tion. The line 011 which the magnets A and B were 
placed had been marked on the table, as alfo the line 
DF perpendicular to the former. The point E was 
now marked as an important one. The experiment* 
were interrupted by a friend coming in, to whom fuch 
tilings were no entertainment. Next day, wilhiug to 
repeat thrm to fome friends, the magnets A and B 
were again laid on the line on which they had been pla- 
ced the day before, and the needle was placed at E, 
expecting it to be neutral. But it was found to have 
a confidcrable verticity, turning its north pole toward 
the magnet B s and it required to be taken farther out, 
toward F, before it became neutral. While ftandi;ig 
there, fomething chanced to joggle the magnets A and 
B, and they inltantly rnlhed together. At the fame in- 
ilant, the little magnet or needle turned itfelf brilkty, 
?.nd arranged itfelf, as it had done the day before, at F, 
e;iiivering very brifkly. and thus (hewing great vertic'ty. 
This naturally lurpriied the beholders ; and wc now 
found that, by gradually withdrawing the magnet* A 
and 1'. from each other, the needle became weaker — 
then became neutral— and then turned round on its pi- 
vot, and took the contrary pofition. It was very amu- 
Lng to obfcive how the (imply fcparating die magnet* ^ 
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and E, or bringing them together, made the nee-He sC 
fume fuch a variety of poutions and degrees of vivacity 
' in each. 

The needle was now put in various fituations, in re- 
fpeel to the two great magnets : namely, off at a lide, 
and not in the perpendicular DF In thefe (ituations r 
it took an inconceivable variety of poiitions, which could 
not be reduced to any rule ; and in moll of them, it re- 
quired only a motion of one of the great magnets for an 
inch or two, to make the needle turn briikly round on 
its pU-ot, and affumc a pofition nearly oppotite to what 
it hid before. 

But all this was very puzzling, and it was not till af- 
ter frveral months, that the writer of this aiticle, ha- 
ving conceived the notion of the magnetic curves, was 
in a condition to explain the phenomena. With this 
•ffiftance, huwever, ihey are very clear, and very in- 
SruAiit 

Nothing hinders u* from fuppofmg the magnets A 
an-! B perfidy equal in every refpect Let NHM, 
NEL, be two magnetic curves belonging to A ; that 
i>, fueh that the needle arranges itfelf along the tangent 
of the curve. Then the magnet B has two curves 
SGK, SEI, peifedtly equal, and fimilar to the other 
two. Let the curves NHM and SGK intrrfect in C 
and F. Let the curves NEL and SEI touch each 
other in E. 

The needle being placed at C, would arrange itfelf 
in the tangent of the curve KGS, by the action of B 
alone, having its north pole turned toward the fouth 
pole S of B. But, by the attion of A alone, it would 
be a tangent to the curve NHM, having its north pole 
turned away from N. Therefore, by the combined ac- 
tion of both magnets, it will take neither of thefe pofi- 
tion*, but an inteimediate one, nearly bifeciing the 
angle formed by the two cuives, having its north p.-le 
turned toward B. , 

But remove the needle to F. Then, by the aiiion 
of the mignct A, it would be a tangent to the curve 
FM, having its north pole toward M. Bv the action 
of B, it would be a tangent to the curve -KFG, ha- 
ving its north pole in the angle MFG, or turned to- 
ward A. By their joint action, it takes a poliiion. 
nearly bifediug the angle GFM, with its north pole 
toward A. 

Let the needle be 'placed in E. Then, by the ac- 
tion of the rmgnet A, it would be a tangent to the 
curve NKL, with its north pole pointing to F. But, 
by the action of B, it will be a tangent to SEI, with 
its north pole pointing to D. Thele actions being fup- 
potVd equal and oppofite, it will have no verticity, or will- 
be neutral, and retain any polition that is given to it. 

The curve SEI interfccU the curve NHM in P and 
Q\_ The fame reafoning (hews, that when the needle 
is placed at 1 . it will arrange itfelf with its north pole 
on the angle Sl'H : but, when taken to Q^, it will 
ftand with its north pole in the angle E(^M. 

From thefe facts and reafonings we mutt infer, that, 
for every d (lance of the mcgnets A and B, there will 
be a feries of curves, to which the indefinitely fhort 
needle will always be a tangent. Tbcy will 1 i to from 
the adjoining poles on be>tli fides, eroding diagonal- 
ly the lozenge* formed by the primary or simple 
curves, as in tig. 6. Thefe may be called compound 
or stcomun* magnetic curves. Moreover; thefe fc- 
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condary corves will be of two kirdl, according as they 
pafs through the firft or fecond interferons of the pri- 
mary curve*, and the needle will have oppofit* pofition* 
when placed on them. Thefe two feu of curvt-s will be 
ieparHcd by a curve GEH, in the circumference of 
which the needle will be neutral Thi» curve paffc* 
through the points •vherethe primary curves touch each 
other. We may call this the line of ntutrJily or inac- 
tivity. 

We now fee diflin&ly the elTeft of bringing the mag- 
net* A and B nearer together, or IV para ting them far- 
ther from each other. Ey bringing them nearer to 
each other, the point E, which is now a point of neu- 
trality, may be found in the fecond icterfedion (fuch a* 
P) of two magnetic curve*, and the needle will take a 
fubcontrary pofition. By drawing them farther from 
each other, E may be in the frfi iiiterfedion of two 
magnetic curve*, and the needle will take a pofition fi- 
milar to that of C. 

If the magnet* A and B arc not placed fo as to 
form a ftraight line with their four poles, but have their 
axe* making an angle with each other, the co'.taclB and 
intriftrtions of their attending curves may be very dif- 
ferent from thofe now rtprefented ; and the poiilions 
of the needle will differ accordingly. But it is plain, 
from what has been faid, that if we knew the law of 
action, and confequently the form of the primary 
curves, we fhould always be able to fay what will be the 
pofition of the needle. Indeed, the consideration of 
the Ample curves, although it was the mean of fuggeft- 
ing to the writer of this article the explanation of thofe 
mure complicated phenomena, is by no means neccflary 
for thia purpofe. Having the law of magnetic aclion, 
we muft know each of the eight forces by which the 
needle is aftcded, both in refpeet of direction ard in- 
tenfity ; and are therefore able to afcertain the fingle 
force arifing from their competition. • 
fccctxduy When the firnilar poles of A and B are oppofed to 
<ui.c-i i each other, it iscafy to fee, that the pofition of the 
rtfujjor. Bef< jj c mu [t ^ extremely different from what we have 
been defcribing. When placed anywheic in the line 
DF, between two magneu, whofc north poles front 
each other in N and .S, its north pole will always point 
away from the middle point D. There will be no neu 
ttal .point E. If the needle be placed at P or O , it* 
north pole will be within the angle EPH, or FQL 



This pofition of the magnets gives another fct of ficon. 
dary curves, which alfo crofs the primary cut ves, pafTing 
diagonally through the lozenges formed by theii in t ejec- 
tion Bi(t it is the other diagonal of each luxenge which 
i« a chord to thofe fecondary curve*. They will, there- 
fore, have a form totally different from the former fpecies. 
Rcns»r»* 1' nc confideration of thi* compounded magnetiim is 
CTUn.io- important in the fciencc, both for explaining complex 
t&ifitioo. phenomena, and for advancing our knowledge of die 
great defidcratum, the law of magrctic action. It 
fcrves thin purpofe remarkably. By employing a veiy 
fmall needle, the points of neutiality afcertain vtry near- 
ly where the magnetic curves have a common tangent, 
and fhews the pofition of this tangent. By placing the 
two magnets fo as to form various angle* with each 
other, we can, by means of thefe neutral point*, know 
the pofition of the tangent in every point of the curve, 
and thus can afcertain the form of the curve, and the 
bw of action, with coufideiablc accuracy. The wri- 
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ter of this article took thi* method ; and the refult con- 
firmed him in the opinion, that it was in the inverfe 
duplicate ratio of the dillances. The chief (;jeihip» 
the only) ground of error fecmed to be the difficulty of 
procuring large magnets, having the action of e<ch pole 
very much concentrated. Large magieu mull be cm- 
ployed. He attempted to make fuch, conlifting of 
two Ipheiical balls, joined by a flcndei rod. But he 
could not give a llrung magnetifm to magnets of tlua 
form, and was forced to make ufc of common bars, the 
poles of which are confiderably ciffnfcd This diffu- 
ton of the pole renders it very difficult to feted with 
propriety the points from which the ditlancc* arc to be 
cflimaitd, in the inveftigation of the relation between 
the forces and diftaucc*. 

He tried another method for afcertaining this fo 
much dt-fired law, which had alfo the fame refult. Ha- 
ving made a needle corlilling ol two balls joined by a 
fleudcr rod, and having touched it with great care, fo 
that the whole flrengtn of its poles ftemcd very little 
removed from the centres of the balls, he counted the 
number of horizontal vibrations which it made in a gi- 
ven time by the force of turcllrial magnetifm. He 
then placed it on the middle of a very hue and large 
magnet, placed with fa poles in the magnetic meridian, 
the north pole poi-.ting iuuth. In this fituatioii he 
' counted the vibiations made i:i a given time. He then 
railed it op above the centre of the tsige magnet,, till 
the diftance of its p»les from thoft of the great mng- 
nct were changed in a certain proportion. In thia fi- 
tuation its vibiations were again counted. It was tticd- 
in the fame way in a third lituation, confiderably more 
remote from the gTtat magnet. Tt.cn>, having made 
the proper reduction of the iorccs cop-efponding to the 
obliquity of their action, the force of the pole* of the 
great magnet was computed from the number oi' >. itera- 
tions. To Rate here the circumllaiicts cf the experi- 
ment, the licvcffary reductions, and the whole compu- 
tations, would occupy fceral p-rgc», and to an intelli- 
gent reader would anfwer little purpofe. Mr Lambert'* 
excellent diffenation in the 212 vol. of the Mem. Je 
P/tcad. dt Berlin, will fhew the prolixity and intricacy 
of this inveftigation. Suffice it to lay, tliat thefe ex- 
periments were the moll confident with each other of 
any made by the writer of this article, with the view of 
afcertaining the law of magnetic Jetton ; and it it chief- 
ly from their rclult that he thinks himfclf authonfed to 
fay, with fome confidence, thai it is invcrfely as the 
fquare of the diilancc. Thefe lAptrimculs were lirll 
made in a rough way in 1769 rod 177:. lit »77J, 
obferving that Mr jEpiiuis ftemcd to think the aclion 
inverfely as the ditlance (lee his 7 entam. '} lnor. K/etlr. 
ft Alu^n. <) JO l. &c), they were repeated with very 
great care ; and to thefe we-e addid another fit of ex- 
periments, made with the fame magnet and the fame 
needle, placed not alwe the magnet, but at one fide 
(but always in the line through ihecertre, perpendicu- 
lar to the axis, fo that the anions of the two pole* 
might be equal). Thi* diipdition tvidcntiy umolifus 
the proccfi. exceedingly. I he refi ll of the whole wag 
flill more fatirfartoiy. Tins con< hiiion is alio confirm* 
cd by the experiments oi Mr Coulomb in the Memoir* 
of the AcnrKmy of Sciences at Paris for 1786 and 
1787. It would lecrr ttcicioit to be p-ctly will ella- 
blifhcd. Another method, which fectns fufceptiblc of 
Q^i confdcialle 
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confiderable accuracy, ffcHI remains to be tried. It will 
be mentioned in due time. 

Such then are the general lawi obferved in the mu- 
tual aaion of magnet*. We think it fcarcely neceflary 
to enter into a farther detail of their confequct.ee*. cor- 
responding to the innumerable varieties of pofition* in 
which they may be placed with tefpert to each other. 
Wc are confident, that the fenfiblc n&ions will always 
be found agreeable to the legitimate confequences of 
the general propofitions which we have cftablifhrd in 
the preceding paragraph*. Wc proceed therefore to 
eoniider fome phytical facts not yet taken notice of, 
which have great influence on the phenomena, and 
greatly adift us in our endeavours to underftand fome- 
thing of their remote caufc. 
MagnrtiPn Magnctifm, in all its modifications of attraction, re- 
is tempers- pulfion, and direction, it, in general, of a temporary or 
, ^hW P< " P e " r, " n R nature. The bed loadftone* and magnets, 
fi * unlefs kept with care, and with attention to certain 
cfrcum!lanccs, are obferved to dimfnffh in their power. 
Natural loadftones, and magnets made of fleel, trmpcr- 
ed as hard a* poflible, retain their virtue with grrateft 
ebftinacy, and feldom lofe it altogether, unlets in 1>> na- 
tion* which our knowledge of magnctifm teaches us to 
be unfavourable to itt durability. Magnet* of temper- 
ed ftcel, fuch a* is ufed for watch-fpringit, are much 
(ooner weakened, part with a greater proportion of 
their force by (imple keeping, and finally retain little 
or none. Soft fleel and iron lofe their magnetifm al- 
as foon as its producing caufe is removed, and 
t be made to retain any fennt-le portion of it, un- 
kfs their metallic Mate fuffer fome change. 
». Hart by ' ' Nothing tend* fo much to impair the power of a 
improper magnet as the keeping it in an improper pofition If 
poCucn. it* axis be placed in the magnetic direction, but in a 
contrary pofition, that in, with the north pole of it 
where the fouth pole tends to fettle, it will grow weak- 
er from day to day s and unlefs it be a natural loach 
ftone, or be of hard tempered fleel, it will, after no- 
very long time, lofe its power altogether. 
9. By hest ; 3. This diflipation of a flrong magnetic power is 
etfeeb of greatly promoted by heat. Even the heat of boiling 
water affects it fcnfibly ; and if it be made ml hot, it 
is entirely dtfttoyed. This la ft fact lies long been 
known. Dr Gilbert tried it with many degree* of 
violent heat, and fount! the confequences as now dated; 
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cutting off only what is neceflary for leaving their mort 
active parts or 'pole* aa near their 



thunder 
c"y. 



but having no thermometers in that dawn of friencc, 
he could not fay any thing precife He only obferves, 
that it is defhoyed by a heat not fuflkient 10 make it 
vifible in a dark room. Mr Canton found even boding 
water to weaken it ; but on coohng again the grcatctt 
part was recovered, 
a. By vio- 3. What is more remarkable, magnetifm is impaired 
by any rough ufege. Dr Gilbert "mi-id, that a mag- 
net which he had impregnatrd very iwougly, was very 
much impaired by a {ingle faU'nn the floor ; and it has 
been obferved fince his time, that falling on Hones or 
receiving any concuffion which caufes the magnet to 
ring or found, hurts it much more than beating it with 
any thing loft and yielding Grinding a natural load- 
Hone with coarfe powders to bring it into (hape, weak- 
ens it much ; and loadftonei ihotild therefore be redu- 
ced into a fhapc a* little different from their natural 
form as poflible ; and this mould be done brifkly, cut- 
ting them with the thin dilk* of the lapidary's wheel, 



All thefe caufe* of the 
more operative if the 
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4. Eaitly, magnetifm is impaired and deftroyed by 4 . Broth? 



placing the magnet near another magnet, with their fi- 
milar poles fronting each other. We have had occav 
fton to remark this already, when mentioning the ex- 
periments made with magnet* in this pofitinn, for afoer- 
tair.ing tbe general laws or variation* of their repullion. 
We there obferved, that magnets fo fhuated always 
weakened each other, and that a powerful magnet often 
changed the fpecies of tlie oeareft pole of one lefs 
powerful. This change is recovered, in part at leatt, 
when it has taken place in a loadftone or a magnet of 
hard fteel ; but in fpring tempered Heel the change is 
generally permanent, and almotl to the full extent of 
its condition while the magnets are together. It is to 
be remarked, that this change is gradual ; and is expe- 
dited by any of the other cauies particularly by heat 
or by knocking. j, 

On the other hand, magnetifm is acquired by the Mi^ut-Jw 
fame means when fome Other cit atmltaiK-flfart a; y hot- 
tended to. I*"*' 

1. A bar of iroo, which hna long flood in the mag- , mif ,^ 
netic direction, or nearly fo, will gradually acquire t*:ic»l jo- 
magnetifm, and tbe end* will acquire the polarity cor- •>'«*; 
relpoodiog to their fitoation. In this country, and the 
north of Europe, the old fondle* of timet vanes, old 
bars of windows, &c. acquire a fenfiblc magnctifm ; 
their lower extremity becoming a north pole, and the 
other cod a foutb pokr. Gifccrt fays, that this was 
foil obfetved in Mantua, B) the vanelpin:'le of the Au- 
gutline church — " Venhi Jitxa ( fays he) Jt premfla, ft 
apolhtcarlo cv'uian cvn;ttf<t, atirabtbai frrrca ramrnta, *s 
ftrquam in/igni." The upper bar of a hand rail to a 
Hair 00 the north fide of the hightft part of the fleepk 
of St Giles's church in Edinburgh is very mag* ettctl ; 
and the upper end of it, where it is lodged in the Hone, 
is a vigorous fonth pole, it is worth notice, that the 
parts of fiich old bars acquire lite ftroogeli raagnetifm 
when thfir metallic (late is changed by cxpofore to the 
air, becoming foliated and friable. It would be worth 
while to try, whether the xthiops ntartiaJis produced 
by fleam in the experiments for dccompoiing water, 
will acquire roagneiifoi during its production. The 
pipe and tbe wire*, which arr converted into the fhining 
aethiop*. fhould be placed in the magnetic direction. 

a. If a bar of Heel be long hammered while lying in, HjHti> 
the magnetic direction, it acquire* a irrmbk majrncufmmeruig-, 
(See Dr Gibcrt's plate, reprcfrnting ablackfmith ham- 
mering a bar of iron in tbe magnetic direction). The 
points of drills efpccialiy the great ones, which are 
urged by very great preffure ; and broaches, worked 
by a long lever, fo as to cut the iron very fart, acquire 
a flrong magnetifm, and the lower end always becomes 
the north pole (Phil. Iran/, xx. 417.) Even driving 
a hard fleet punch into a piece of iron, gives it magnc- 
tifm by a fingle blow. In fhort, any very violent fqueexe 
given to a piece of tempered fleel tenders it magnetic* 
and its polarity corresponds with its pofition during the 
experiment. We can fcarcely take up a cutting or bo- 
ring tool in a faith's (hop that is not magnetics! Even 
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foft fteel and iron acquire permanent magnetifm in this 
w»y. Iron alfo acquires it by twilling and breaking. 
It ia tirerefore difficult to procure pieces of iron or fteel 
totally void of determinate and permanent magnttifm ; 
and this frequently mars the experiment* mentioned in 
the firtl paragraphs of this article. The way therefore 
to eafure fucccf* in thefe experiments is to deprive the 
rods of their accidental magnetifm, by fome of the me- 
thods mentioned a little ago. Let them be heated red 
hot, and allowed to cool while lying in a direction per- 
pendicular to the magnetic direction (nearly E. N. E. 
and W. S. W. in this country). 
, gyhcat. 3» As heat ia obferved to deftroy magnrtifra, fo it 
isg ; may alfo be employed to induce it on fubftances that 
are fufceptibk of magnetifm. Dr Gilbert makes this 
obfcrvation in many pans of hia work. He fays, that 
the ores of iron which are in that particular metallic 
ilatc which he conuders as molt fuiccptiblc of magne- 
tifm, will acquire it by long continuance in a red heat, 
if laid in the magnetic directum, and that their polarity 
ia conformable to their pofttiou, that end of the roafc 
which is next the north becoming the north pole. He 
alfo made many experiments on iron and fteel bars ex- 
po fed to ftrong heats in the magnctical direction. Such 
experiments have been made Jwce Gilbert's time in 
great number. Dr Hooke, in 1684, made experiments 
on rods of iron and fteel one-fifth of an inch in diame- 
ter, and feven inches long. He found them to acquire 
permanent magnetifm by exposure to 3rong Ircat in the 
magnetic direction, and if allowed to cool in that direc- 
tion. Bnt the magnetifm thus acquired by fteel roc's 
was much ilrongcr, and more permanent, if they were 
fuddenly quenched with cold water, fo as to temper 
them very hard. He found, that the end which was 
next to the nortb, or the lower end of a vertical bar, 
was always its permanent north pole. Even quench- 
ing the upper end, while the reft was fuiFered to cool 
gradually, became a very (cnfible fbuth pole. No mag- 
netism was acquired if this operation was performed on 
a rod lying at right angles to the magnctical direction. 

In thefe trials the polarity was always eftimatcd by 
the action on a mariner's needle, and the intenlity of 
the magnetifm was eAimatcd by the deviation caufed in 
this needle from its natural pofttion. Dr Gilbert made 
a very remarkable obfcrvation, which has fincc been re- 
peated by Mr Cavailo, and pubbfhtd in the PLiloiophi- 
cal Tranfactions is a remarkable difcovery . Dr Gil- 
bert fays, p. 69. " BscJlum ferrrum, valide ignitutn eip. 
pane ver/crio exjto ; flat •vrrfvrium, net ad tult fcrrum 
eonwrtitur : f.l Jlatim tit pnmum de candore alujuantu- 
lum remifer'u, tonjluit iUsco." In fcvcral other parts of 
his treat 1 fc he repeats the fame thing with different cir- 
cuinftances. It appears, therefore, that while iron is 
red hot, it is not fufceptible of magnetifm, and that it 
is during the cooling in the magnetic direction that it 
acquires it. Gilbert endeavoured to mark the degree 
0/ beat moil favourable for this purpofe; but being un- 
provided with thermometers, he could not determine 
any thing with precision. He fays, that the vcrforium, 
sir mariner's needle, was mod deranged from its natural 
pout 1 on a little while after the bar of iron ceafed to 
mine in day-light, but was ft ill pretty bright in a dark 
room. But there are other experiments which we have 
made, and which will be mentioned by and bye ; by 
which it appears, thu although a bright red or a white 
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heat makes iron unfufceptibfe of magnetifm while in 
that (late, it predilpofca it for becoming magnctical. 
When a bar of (keel was made to acquire magnetifm by ' 
tempering it in the magnctical direction, we found that 
the acquired magnetifm was murh ftronger when the 
bar wu& made firit of all very hot, even although allow- 
ed to come to its moll magnctical date before quench- 
ing, than if it had been heated only to that degree; 
nay, we always found it Hrongcr when it waa quenched 
when red hot. We offer uo explanation at prcfcnt ; 
our fule bufincfs jull now being to ftate fads, and to 
generalize them, in tire hopes of finding fome fait which 
Droll contain all the others. 

4. The mofl diftincx acquifitions and changes of mag-a. Byju». 
netifm arc by juxtapofition to other magnets jrnd to iron. f»P"«ti'jn. 
As the magnetifm of a loarfftone or magnet is weaken- 
ed by bringing its pole near tin- fimilar pole of another 



magnet, it is improved by bringing it near the other 
pole ; and it is always imp 
piece of iron or foft fteel. 



g it near 
bringing 



any 



But this action, and the mutual relation of magnets 
and common iron, being the mart general, and the mod 



and iuftructive of all the phenomena of magne- 
tifm, they merit a very particular eonfideration. 

Of the eommvvicat'wn tf Magnetifm. 

The whole may be comprehended in one propofrtion,c 0 ramoni. 
which may be faid to contain a complete theory of mag- canon of 



Fundamental proportion. 

Any piece of iron, when ia the meigbheurhood rfa mag- 
net, u a magnet, an./ at polarity u fa dfpofed that the 
magnet and it mutually atlraB each other. 

lire phenomena which refuk from this fundamental 
principle arc infinitely various, and we mult content 
ourfclve* with defcribing a ftmple cafe or two, which 
will Sufficiently enable the reader to explain every other. 

.Tf" ^ »»d ft'ong -nag,iet N AS (fig. 7.), of Attest* 
which N is the nmta, und a the fotrth pole. Let rt be power ctnv 
praptrry fnpportcd in a horizontal pofttion, with rtsmunieited. 
poles free, and at a tliftauee from iron or other bodies. 
Take any fmall piece of common iron, not exceeding 
two or three inches in length, fruJi as a fasall key. 
Take alio another piece of iron, foek a. another fmalltr 
key, or a bit of wire about the thickuefsof an 1 
quill. 

r. Hold the key horizontally, near one of the poles, 
(as (hewn it n' 1.), taking care not to touch the pole 
with it ; and. then bring the other piece of iron to the 
Other cod of the key (it ii indifferent which pole is thu. 
approached with the key, and which end of the key 13 
held near the pole). The '«re will hang by the key, 
and will continue to hang by it, when we gradnally 
withdraw the key horizontally from the magnet, till, at 
a certain diftance, the wire will drop from the key, be- 
caufe the magnetifm imparted from this diftance is too 
weak. That this is the fole teafon of its dropping, 
will appear by taking a (hortcr, or rather a flenderer, 
bit of wire, and touch the remote end of the key with 
it : it will be fupported, even though we remove lire 
key Hill farther from the magnet. 

a. Hold the key Mow one of the poles, as at n° 3. or 
3. and touch its remote end with the wire. It will be 
fufpended in like manner, till we remove the key too 
far from the magnet. 

3. Hold 
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3. Hold tlic key a! eve trie yioU-i, tit at tT 4. or 5. and 
touch its adjacent end with the wire (ttk : ng care that 
the wire do not alfo touch the nujmct). The wire 
will ft ill be fupporud by the key, till both are removed 
too far from the magnet. 

Thus it appcais, that in all thefe fituations the key 
la* (hewn the charafieridic phenomenon of magnetilm, 
namely, attraction for iron. In the experiment with 
the key held above the pole, the wire is in the fame 
iituation in rtfpcct to mngnetifm as the key is when 



E T I S M. 

become a magnet, polTetTed of both an attractive and a 
direc\i*e power. It has acquired two poles. j{ 

Laltly, the mas;netifm of the kev is fi> dtfpofedi that Tht M 
the two magnets N AS *nJ liC mull mutually attracV^ « 

ir dilfmtlar polra front ei 
Now, it is a matter of unilorm in 
fcrvatinn, that when a p'ee? of ir< 

a magnet, and the difpofition of its m.igncrfm is thusP or,r T 
examined by means of a manner's needle, the difpnfi ™ 
is fuch that two permanent magnets with their 



each other; for their diffttniltjr poles front e;u-h other, ^"^•ii-' 

uncontradicted ob- t >.-in>tiEi 
i* thus priced near own itm- 
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AT. t aim 
reflive 
power. 



htld below the pole ; but the actions arc mutual. As j>olcs to difpofed mnft attract each other. The piece of 

the key altrtcta the wire, fo tlic wire attract* the iron, therefore, having the fame magnetic relation to the 

key. magnet that a fimilar and fimilarly difpofed magnr. t has. 

If the magnet be fnpportrd in a vertical pofition. as rmiU be affected in the (amc manner. We cannot, by 

in fig. 8. the phenomena will be the fame ; and when my knowledge yet contained in this article, give any 

the key i held directly above or directly below the precifc intimation in what way the polarity of the piece 

pole, it will carry rather a heavier wire than in the ho- of iron wiU be difpofed. This depends on its ftupe at 

ri/onul pofition of the magnet and key. much as on its pofition. By defcribing two ot three 

Inftead of approaching the magnet with the key and examples, a notion is obvioufly enough fuggefted, which, 

wire, we may bring the magnet toward them, and the although extremely gratuitous, and perhaps erroneous, 

phenomena will be ft ill more palpable. Thus, if the is of fervice, becaufe it has a general analogy with the 

bit of wire be lying on the table, ar.d we touch one end obferved appearances. 

of it with the key, they will (hew no connexion what- If one end of a (lender rod or wire be held near the 

ever. While we hold the key very near one end of the north pole of the mignet, while the rod is held in the 

wire, bring down the pole 0/ a magnet toward the key, direction of the axis (like the key in fig. 7. n* I ). the 

and we (hall then fee the end of tlie wire rife up and near end becomes a fouth, and the remote cud a north 

ftlck to the key, which will now fupport it. In like pole. Keeping this fouth pole in its place, and tura- 

manner, if we lay a quantity of iron tilings on the table, mg the rod in any direction from thence, at from a 

and touch thtm with the key, in the abfence of the centre, the remote end it always a north pole. And, 

iragnet, we find the key totally inactive. Bat, on in general, the end *f any oMong piece of iron which 

biingitig the rragnet anyhow ntar the key, it imnie- is neareft to the pole of a magnet becomes a pole of the 

diatrly attracts ti e iron filings, and gathers up a heap oppofite name, while the remote end becomes a pole of 

of therr.. tht lame name with that of the magnet. 

In the ntAt pLcc, this vicinity of a magnet to a piece If the iron rod be held perpendicularly to the axis, 

of iron givis it a directive power. Let NAS (f'g-9-) with its middle very near the north pole of the magnet, 



be a magnet, and DC (n - 1.) a key held near the 
north pole, and in the direction of the axis. Bring a 
very (mail manner's needle, fupported on a ftiarp point, 
near tht end C of the key which is farthtft from N. 
We (hall fee this needle immediately turn it* fouth pole 
towards C, and ita north pole away from C. This po- 
fition of the needle is indicated at e, by marking its 
north pole with a dart, and its fouth with a crofs. Thus 
it appears that the key has got a directive power like 
a-magnct, and that the end C is performing the office 
of a north pole, attracting the fouth pole of the needle, 
and repelling its north pole. It may indeed be hid, 
that the needle at c arranges itfelf in this manner by 
the directive power of the magnet j for it would take 
ihe fame pofition although the key were away. But 
if we place the needle at !j, it will arrange itfelf as there 
rcprcfented, /hewing that it is influtuced by the key, 
and not (wholly at ksft) by the magnet. In like man- 
ner, if we place the needle at a, we (Iiall fee it turn its 
north pole toward li, not*id.tt»nding the action of the 
magnet on it. This action evidently tends to turn its 
north pde quite .another way ; but it is influenced by 
}!, and 11 1* ptit'ormiug the office of a louth rude. 

In like manner, if we place the key aj at n* 2. we 
ll.il! obferve the end B Atiact the fundi pole of the 
needle pi act d at a, and the end C attract the north 
pule of a needle placed in i. In this lituation wf the 
key, we lee that B prifurmi the office oi a noith pole, 
aaid C ptr&ORI the of.kc of a fouth pole. 

Thus it appeais that the key tu bodi fuuations las 



the two extremities of the iron become north poles, 
and the middle is a fouth pole. 

If the north p< le of a magnet be held perpendicular 
to the centre of a ro-jud iron plate, and very near it, 
this plate will have a fouth p« de in its centre, and every 
part of its circumference will have the virtue of a north 
pole. 

If the plate be (haped with point? like a ftar, each 
of thefe points will be a very diltinci and vigorous north, 
pole. 

Something like this will be obferved in a piece of 
iron of any irregular fttape The part immediately ad- 
joinirg to the north pole of the magnet will have the 
vii tue of a fouth pole, and all the remote protuberance* 
will be north poles. 

The notion natural'v fuggefted by thefe appearance* 
is, that the virtue of a r-orth pole ferrr.s to refide in 
fometh'ng that in moveable, prd that is protruded by 
the north pole of the magnet towaH the remote part* 
of the irou ; and is thu* conflipated in all the u mote 
edge*. po r n:«, ar.d protubrmnceii, much in the fame 
msnncras electricity is obfrrved to he p'otruded to the 
remote parts and protuberant e* of a conducting body 
by the preftnee of in overcharged body. This notion 
will greatly afi'.il tlic imagination ; and its coimqucncct 
wrv much rcfemble what we t bferve. 

As a firthcr mark cf the complete communication of 
every rr.*gneric power by mere vicin-ty to a magnet, we 
may here obferve, that the wire D, of hg. 7. n w 2. and 
3. will fupport another wire, and this another ; and fa 

on, 
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en, to a number rrcpencMiig on the flrength of the mag- 
net. The key has therefore become a true magnet in 
every refpeet ; for it injures complete magnetifm on the 
appended win. That this u not the fame operation of 
the great magnet (at lea9 not wholly fo), appears by ex- 
amining tht magnetifm of D with the needle, which will 
be fti n to !>e nacre influei ced by D than by A . Thii fact 
ha« been long known. The ancient* fneak of it : They 
obicrve, that a loaJilone caufe* an iron ring to carry 
another ring, and that a third ; and fo on, till the (Iring 
of rings appears like a chain. 

What has now been fsid will explain a fceming <x- 
ception to the univerfality of the proportion. If the 
key be held in the fituation and pofition rcprcfented by 
6g. 10. the bit of wire will not be attraded by it i and 
we may imagine that it has acquired no magnetifm : 
But if we bring a mariner'* needle, or a bit of wire, 
near to its reasote end B, it will be ftrongly attracted, 
and (hew B to be a north pole The needle held near 
to C will alfo (hew C to he a fouth pole. Alfo, if held 
near to 1), it will fhew 1) to be a noith pole. Now 
the end» C, both of the key and of the wire, being 
fouth pole*, they cannot attract each other, but, on the 
contrary, they will repel ; and therefore the wire will 
not adhere to the key. And if the key of fig. 1 7. n* 
4. with the wire hanging to it, be gradually carried out- 
ward, beyond the north pole of the magnet, and then 
brought down till its lower end be level with the pole, 
the wire will drop off. 

There is, however, one excrption to the proportion. 
If the key in fig. 7. with its appending wire D, be gra- 
dually carried from any of the (nuations 2, 3, 4, or 5, 
toward the middle of the magnet, the wire will drop 
off whenever it arrives very near the middle. If we fup- 
pofe a plane to paf* through the magnetic centre A, 
perpendicular to the axi» (which plane i» very properly 
called the magi •lie equatorial plan* by Gilbert), a (len- 
der piece of iron, held anywhere in this plane, acquires 
110 fenfiblc magnetifm. It gives no iudxation of any 
polarity, and it u njl attratted by tht magnet. It V. well 
known, that the activity of a loadrtone or rmgnrt 'e- 
fides chiefly in two parts of it, which have been called 
it* pole* ; and that thole are the beft magnet* or load- 
tloncs in which this activity it lcaft diffufed ; and that 
a certain circumference of every load. lone or magnet is 
wholly inactive. When a lozdltone or magnet of any 
(hapc i* laid among iron tilings, it collect* them on two 
part* only cf it* furfnee, and between thefe there i* a 
fpace all round, to which no filing* attach thcmfelves. 

We prefumc that the reader already explain* this ap- 
pearance to himfclf. Many thing* (hew a contrariety 
of action of the two pole* of a magnet. We have al- 
ready obferved, that the north pole of a Itrong magnet 
will produce a flrong northern poL'tity in the remote 
end of a foiall Heel bar ; and, if ii be then applied near 
to that end in the oppofite direction, it will tlcilroy this 
polarity, and produce a fouihern polarity. In what- 
ever thefe action* may conli::, there it fomething not 
only difFtrert but oppofite. They do not blend their 
effects, as the yellow and blue making ray* do in pro- 
ducing gTeen. They oppnfc each other, like mechani- 
cal preifure* or imouluoin. We have every mark of 
mechanical action ; we have local motion, though tin- 
fern, except in the gradual progreffion of the magneti- 
cs! faculties along the barj but we have it dillinctly in 
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the ultimate effca, the approach or recef* of the rung, 
nets : and in thefc phenomena we fee plainly, that the 
forces, in producing their effects, act in oppofite direc- 
tions. Whatever the internal inrifible motions may be, 
they are compofed of motion* whofe equivalents are the 
fame with the equivalent* of the ultimate, external, fen- 
fible motions j therefore the internal motion* are oppo- 
fite and equal if the fenfiblc motion* arc fo, and con. 
vcrfely. 

Adopting this principle, therefore, that the actions 
of the two pole* are not only different but oppofite, it 
follows, that if they arc alfo equal and act fimilarly, each 
muft prtvrnt the action of the other ; and that there 
will be a mechanical equilibrium- it may even be called 
a magnetical equilibrium. Therefore if every part of a 
(lender rod, or of a thin plate of iron, lie in the plane 
of thi magnetic equator, the magnetic (late (in what- 
ever it may confift) cannot be produced in it. It will ex- 
hibit no magnetifm ; have no polar faculties ; and we c?.n 
fee no rrafon why it (hould be attracted by the magnet, 
or (hould attract iron, We muft not forget to obferve 
in thi. pLee, that iron in a (late of incandefccnce ac- 
quires no magnetifm by juttapofition. Wc have al- 
ready rrmarked, that iron in thi* (late doc* not affect 
the magnet- If a bar of red hot iron be fet near a ma- 
riner** needle, it does not affect it in the ftnalleil degree 
till it almoft ceafei to appear red hot in day-light, as has 
been obferved by Dr Gilbert. All action* that we 
know are accompanied by equal and oppofite re-action* ; 
and we (hould expect, what really happens in the pre- 
fent cafe, namely, that ted hot iron (hould not be ten--- 
dcrcd magnetical and attractable. 

There is a very remarkable circamftance which ac- M IRneLl /ni 
companies the whole of thi* communication of magnc-nor impiir- 
tifm to a piece of iron. It docs not impair the power* ' h y cu- 
ll the magnet ; but, on the contrary, improves it. Thi* 1 ?""'" 
fact wa* obferved, and particularly attended to, by Dr-'*°" 
GilLcit. He remai k*. that a magnet, in the hands of a 
judicious philufopher, may be made to impart more mag- 
netifm than it poneflea to each of ten thousand bars of 
fteel. and that it will be more vigorous than when the 
operations began. A magnet (fay* he) may be fpoiled 
by injudicious treatment with other magnets, but never 
can touch ■ piece of common iron without being im- 
proved by it. He give* a more direct proof. Let a 
magnet carry as heavy a lump of iron as pofliblc by its 
lower pole. Bring a great lump of iron clofe to in 
upper pole, and it will now carry more. Let it bo 
loaded with as much as it can carry while the lump of 
iron touches it* upper pole. Remove thi* lump, snd the 
load will inllantly drop off. But the following experi- 
ment (hews thi , truth in the moll convincing manner : 

Let NAS (fig. it.) be a magnet, not very lar;;e, 
nor of extreme hardncf*. Let CD be a (li-on^ iron 
wire, hanging perpendicularly from a hook by a fhort 
thread or loop. The magnet, by it* action on CD# 
render* I) a north pole and C a fouth pole, and the 
polarity of D's magnetifm fit* it for beiiii/ attracted. 
Let it affume the polition C r, and let this be very 
carefully marked. Now bring a great bar of iron / B « 
mar to the other end of the magnet. We ihall iulhnt- 
ly perceive the wire C e approach to the fouth pole of 
the magnet, taking a pofition C /. Withdraw the hit 
of iron, and C/ will (all back into the pofition CV. Aa 
wc bring the iron bar gradually nearer to the magnet, 

the 
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tli- Wir« w 11 deviate farther From the perpendicular, 
and when the bar U touches the magnet CP, will ftart 
a great way forward. It is alio farther to be observed, 
that the larger the bar of iron is, the more will CD de- 
viate from tlx perpendicular. 

Now thi* muft be afcribed to the a&ion of the bar 
on the magnet. Tor if the magnet be removed, the 
bar alone will make no fenftble change on the pofitian 
of*fhe wire. We know that the bar of iroti becomes 
magnetical by the vicinity of the magnet. If .we doubt 
this, we need only examine it by mcam of a piece of 
iron or a mariner's needle. This will ihtw us that / 
has become a £>uth, and b a north pole. Here thrn 
are two magnets with their diifimilar pole* fronting each 
other. In conformity with the whole train of magne- 
tic*! phenomena, we muft conclude that they attract 
each other, and mill improve each other's magnet ifm. 
Thrref.irc This i* a moft important circumftance in the theoiy 
iKuhing ti of magnetifm. For it frews us, that, in rendering a 
u.iii firm*, „f ; ton magnetic, there is no material communica- 
tion. There is no indication of the transference of any 
fubftance rrfiding in the nutgnet into the piece of iron t 
nor is there even any transference of a power or qua- 
lity. Were this the cafe, or if the fubllancc or quality 
which wis in A be now transferred to B, it can no 
longer be in A ; and therefore the phenomena rrfulting 
from its p-efence and agency muft be diminifhed. We 
mull fiy that the magnet has excited powers inherent, 
but dormant, in the iron ; or is, at les.il, the occatkm 
of this excitement, by diftarbing, in fume adequate man- 
ner, the primitive condition of the iron. We mnft alfo 
fay, that the competency of the magnet and of the iron 
to produce the phenomena, is owing to the fame cir- 
curn dances in both ; becaufe we fee nothing in the phe- 
nomena which authohfes us to make any dtftinction be- 
tween them. Whatever therefore caufes one magnet 
to attract another, i.? alfo the realon why a piece of 
iron in the neighbourhood of a magnet attrads another 
piece of iron ; and we muft fay that the caufe of pola- 
rity, or the origin of the directive power, is the fame 
in both. Now we tmderftand perfectly the-diredive 
power of a magnet, as exerted on another magnet. We 
fee that it arifes from a combination and mechanical 
competition of attractions and repulfions. It muft be 
the fame in this magnetifm now inhereut in the iron. 
The piece of iron direfts a mariner's needle, as a mag- 
net would dired it ; therefore, a-, there is fomething in 
a piece of iron which attracts fomething in another 
pirre of iron, fo there is fomething in the firft which re- 
pels fomething in the laft. 
Obiefli. ns II ma 7 >" lieea he faid that it is not a piece of iron, 
ariwcred but a mariner's needle, or magnet, that in thus direfted 
byscuiioui^y our ; Ion magnetifed by vicinity to a magnet. This 
**" objedion is completely removed by the moll curious of 
all the facls which occur in thia manner of producing 
magnetifm. Take a piece of common iron, faihion it, 
and fit it up precifely like a manner's needle, and care- 
fully avoid every treatment that can make it magnetical. 
Set it on its pivot, and bring it near the north pole of 
a magnet, placing the end, made like the fonth pole of 
the needle, next to the north pole of the magnet. In 
fhort, place it by hand exa&ly as a real mariner's needle 
would arrange itfelf. It will retain that pofitian. Now 
carry it round the magnet, along the circumference of 
a magnetic curve, or in any tegular and continuous 
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route. This piece of iron will, ic every fhuit'on, afTanw 
the very fame pofition or attitude which the real 
nctical needle would aflume if in the fame 
will o foliate precifely in the fame way. 

Here then it in plain, that there is no flMwftiw of 
power between the magnetifm of the iron and of the real 
needle. To complete the proof: Inllcad of approaching 
the magnet with this iron needle, bring it into the vi- 
cinity ot a piece of iron, which is itfelf magnetical only 
by vicinity to a magnet, it will arrange itfelf juft as the 
real needle wmdd do, with the folc difference, that it 
does not indicate the lind of polarity exifting in the 
extremities of the iron, becaufe either end of it will be 
atti acted by them. And this circumftance leads us to 
the confideration of the only diflinction between the 
miirnctifm of a Iuadftooe or magnet and that of common 

iron - .... «t 

The magnetifm of common iron is momentary, andxti^c-j 
therefore indifferent ; whereas that of a magnet is per- of >"« » 
manent and determinate. When iron becomes magne. trl 
tic in the way now mentioned, it remains fo only "'£ t ."^J* 
while the magnet remains in its place; and when that is ;k»t 'm 
removed, the iron exhibits no £gns uf magnetifm. m*F*' J 
Therefore when the north pole of a magnet has produ- '* Ju , rk2i< 
ccd a fouth pole in the neareil end of an iron witc, mjjjjj^j^* 
a north pole at its remote end, if we turn the magnet, 
and prefent its fouth pole, the netrcft end of the wire in- 
il anily becomes a north pole, and the other a fouth pole; 
and this change may be made as often, and as rapidly, 
ai we pleafe. This is the reafon which made us direct 
the experimenter on the iron needle to begin his opera- 
tion, by placing the end marked for a fouth pole next 
to the north pole of the magnet. It becomes a teal 
fouth pole in an inftant, and ads as fuch during its pe- 
rcgrination round the magnet. But in any one of ita 
fituationS) if we turn it half round with the finger, the 
end which formerly turned away from a pole of the 
magnet, will now turn as vigoroufly toward it. There- 
fore, in carrying the iron needle round the magnet, we 
dircded the progrefs to be made in a continuous line, 
to avoid all chance of miftaking the polarities. <t 
For all the reafons now adduced, we think mirfelves M,u.*f 
obliged to fay, that the magnetifm produced on com- ""»■«» 
mon iron by mere juxtaposition to a magnet, is g* 0 **^ 1 ,"!^" 
rated without any commitnUiUhn of fubttance or faculty. 
The power of producing magnetical phenomena is not 
jharcJ between th» magnet and the iron. We (hall call 

it INDUCED MAGNETISM ; MACS I M BY INDUCTION. 

Wc have faid that induced magnetifm of common 
iron is quite momentary. This muft be underftotxi 
with careful limitations. It is ftridly true only in the 
cafe of the finelt and pure ft foft iron, free of all knots 
and hard veins, and therefore in its moft metallic ftate. 
Iron is rarely found in a ftate fo very pure and metallic; 
and even this iron will acquire permanent and dctermi- 
natc magnetifm by indudion, if it has been twifted or 
hammered violently, although not in the magnetic di- 
rection ; alfo the changes produced (we imagine) on 
the purefl iron by the action of the atmofphcrc make it 
fufceptible of fixed magnetifm. But the magnetifm 
thus inducible on good iron is fcarccly fcnfible, and of 
no duration, unkfs it has lain in the neighbourhood of 
a magnet for a very long while. 

What has now been faid of common iron, is alfo true 
of it when in the ftate of foft fled. 

But 
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41 But any degree of temper that it given to fled mrkes 
Tempered , Ter y [mpomnt change in this refped. In the firft 
_ e ' r ^ e ,i u place, it acquire* magnetifm more flowly by induction 
rable- m»g- than an equal and fimilar piece of common iron, ar>d ft- 
ccurm. rially acquire* lefs. Thcie difference* are ealily cxa- 
mined by ihe deviations which it caufes in ihc mariner'* 
needle from the magnetic meridian, and by its attrac- 
tion. 

When the inducing magnet is removed, fome rr.ag- 
netifm remains in the fteel bar, which retain* the pola- 
rity which it had in the neighbourhood of the magnet. 

Steel tempered to the degree fit for watch fpring* 
acquires a diong mngnctifm, which it exhibit* imme- 
diately on the removal of the magnet. Dut it difGpates 
very fait ; and, in a very few minutes, it ia reduced to 
lefs than onchalf of it* intcnfity while in contact with 
the magnet, and not two thirds of what it was imme- 
diately on removal from it. It continuei to diffipatc for 
fome day*, though the bar be kept with care ; but the 
diflipation diminishes fail, and it retain* at lead one- 
third of its greated power for any length of time, unlcft 
carclefdy kept or injudicioufly treated. 

Steel tempered for (Iroug cutting tools, fuch as clitfcls, 
punches, and drills for metal, acquire* magnetifm A all 
more (lowly by induction, and acquires lei* of it while 
in coutaa with the magnet ; but it retains it more firm- 
ly, and finally retains a greater proportion of what it 
had acquired. 

Steel made as hard as poffible, i» much longer in ac- 
quiring all the magnetifm which fimple juxtapofition 
can give to it. It acquire* lefa than the former; hut it 
retain* it with great firronef*, and finally retain* a much 
greater proportion. 

Such ore* of iron as are fufceptible of mignetifm, 
are nearly like hard free! in thele rtfpefls ; tliat is, in 
the time ueccfTary for their grratrfl impregnation, and 
in the durability of the acquired magnetifm. They 
differ exceedingly in refpefit to the degree of power 
which they can attain by mere juxtapofiiion, and the 
varieties fcem to depend on heterogeneous mixture. 
We mud ohferve, that few ores of iron are fufceptible 
of magnetifm in their natural date. The ordinary ore*, 
conlilling of the metal in the date of an oxyd, and com 
bined with fulphur, arc not magnetizable while remain 
ing in that ftate. Mod ore* require roading, and a fort 
of cementation, in contact with inflammable fubflar.ces. 
Thi« matter it not well u-derftood ; but it would feem 
that complete metallization is far from being the mod fa- 
vourable condition, and that a certain degree of oxyda- 
tion, and pet hap* fome other compofition, yet unknown, 
make the bed loadilonc*. But all tbii is extremely 
obfeure. The late Dr Gowin Knight made a compofi- 



tion which acquired a very ftrong and pcimanent msg- 
netifm, but the fecret died with him. Dr Gilbert 
I peaks of fimilar compofition*, in which ferrugincou* 
clay* were ingredients ; but we know nothing of the Rate 
of the metal in them, nor their mode 



dueaion II '• of P« u,iar importance to remark that the ac- 
reage- quititioo of magnetifm is gradual and progreflive, and 
m i» jtra that the gTadaTion i* the more perceptible in proportion 
*1 »rd as t j Jf ^ e j j s 0 r , nar< j f r temper. When a magnet ia 
l> ^ r * V brought to one end of a bar of common iron, it* remote 
extremity, unteft exceedingly long, acquires it* utmofl 
magnetifm immediately. But when the notth pole of 
. S.urrt. Vot.IL Fart L 
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a magnet is applied to one end of a bar of hard fteel, 
the part in contact immediately become* a fouth pole, 
and the far end it, not yet affected. Wcobferve a north 
pole formed at ft.me didance from the contact, and be- 
yond this a faint louth pole. Thefe gradually advance 
along the bar. The icmote extremity become* fird a 
faint fouth pole, and it is not till after a very long while 
(if ever) that it bicomrt a limplr, vigorous, north 
pole. More frequently it remains a diffufed and feeble 
north pole : nay. if the bar be very long, it often hap- 
pens that we have a fuccefTion of north and fouth poles, 
which never make their way to the far end of the bar. 
This phenomenon was fird obferved (we think) by Dr 
Brook Taylor, who gives an account of his obfervations 
in the Phtlnfophical Tranfa3iont, n° 344.. 4C 

From the account we have given of thefe phenomena Ir< >f » «• 
of induced magnetifm, it appear* that the temporary ! ri f eJ 
magnetifm is always fo d.lpoted that the fum of the'* .^ c '<*ic* 
mutual attractions of the diffimilar pole* enceed* ihcnugnetnal. 
fum of the rrpulfions between the fimilar poles, and 
that thciefore the two magnet* tend to each other. 
Thi* i* evidently equivalent to faying, that a piece of 
unmagnetic iron i* alway* attracted by a magnet No 
exception has ever been obferved to this fact ; for Pliny's 
ftory of a Theamedcs, or loadft mc, which repels iron, it 
allowed by all to have been a fable. 

We think ourfelve* authorifed to fay that thi* attrac- 
tion of the loadflone for iron, or this tendency of iro:« 
to the loaertonr, is a fecondary phenomenon, and is the 
confetjuener of the proper difpoGtion of the induced mag- 
netifm. The proofs already given of the compound 
nature of this phenomeron, namely, that it arife* fiom 
the excefs of two attraction* above two rcpulfions, need 
(we imagine) no addition. But the following confider- 
ations place the matter beyond doubt , 

t. The magnetifm of the two pole* is evidently of an 
oppolte nature : the one repelling what the other at- 
tracts. If the one attracts iron, therefore, the other 
fhould repel it. But each pole, by inducing a m.igne- 
tifm opportte to its own, on the nrartll end of the iron, 
and the fame with its own on the remote end, and its 
action diminishing with an increase of didance, there 
mu(t always be an excefs of attraction, and the iron muft 
be attracted. 1 

». Each of the magnets A and H, in either of the 
pofitions reprefented in fg. 1 would alone attract the 
piece of common iron C. But when placed together, 
the fouth pole of A tends to render the upper end of 
C a north pole ; while the north pole of B tend* to 
make it a fouth pole. If their action* he nearly equal, 
the weight of C cannot be fupporud bv the mag utifm 
induced by any difference of action tfiit may remain. 
While C is hanging by B alone, let A br g^irally 
brought near ; it gradvally dedtoys the action of the 
north pole of B, fo that C gradually lofei it= magnetifm 
and polarity, and its weight prevail*. 

}. In all thofe cafe* where the induction of magnc. 
tifm it flow, the attraction is weak in proportion. Thi» 
i* particularly remarked by Dr Gilbert. If we take 
pieces of common iron, ant 4 of det l of different terr.pcrB, 
but all of the lame fire and form, we (hall find that the 
iron is much more ftrongly attracted than any of the 
red, and that the traction for each of them 11 wetiker 
in proportion a* ;hey are harder. This diverfity is fo 
accurately obferved, that when the piece is thoroughly 
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fufceptible of magnetron, we can tel' 

precition, w'ut. degree will bt ultimat 
iVw much will be finally retained. Alfo, the attrac- 
tion of the magnet tor any of thofe piece* of 'fteel in- 
crcafes. rx?,ctiy in proportion as their acquired magne- 
tifm increafes. • 

4. An ore of iron incapable of acquiring magnetifm 
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c iiiderable other, forming a fet of tangents to the msptieVc ecrre, 

q.iircd. and teaching from one pole "f the roignct to tde other. 

Or, fuppofe a »all nrtmher of fnrell b : ts of iro&, rich 
fhapc"! like a grain of barley, a little oblong. Let them 
be Scattered over the fi'.rface of a table, fo near ra.-h 
other aa juft to have room to turn round. Let a n»g- 
uet be placed in the mid ft of them. They will all hive 
is not attracted by a magnet. But we know that, by magnetifm induced on them in an iufh-.t ; and fuch aa 
cementation with charcoal dull, they may be rendered are not already touching others, will tun, rourd (be- 



fuLeptible of 
ed. It i* an 



nagnetifm. In this Rate they are attraCt- 
. vi rial fact, that any fubllance that is 



attracted by a magnet may be tendered masrnctical, and 
tint none clfe can. We have already observed that 
red hot iron is not attracted ; nor does it acquire any 
directive power while in that lla'c. From all this we 
muft conclude, that the previous in -ruction of magnetifm 
is the mean of the obferved ,-trra.SHon of magnets for 
iron, and that this is not a primary fact in magnetifm. 

Thefe oblervations alfo complete the proof that mag- 
aetic attraction and repulfion are equal at the fame di- 
stance, and follow the fame law. Dr Gilbert kerns to of rrcg-ietili 
think, that the repuliion is always weaker than the at- 
traction; and this is almo.t the only miftake In concep- 
tion into which that excellent philofopher hat fallen. 
But it only requires a fair companion of facts to con. 
vinec a goorl logician, that (luce, in rvrrj cap, and at 
•very dittance, either pole of a magnet attracts either 
•nd of a piece of common iron, it is impoflible that one 
of thefe forces can exceed the other. It might be fo, 
were it not that induced tmgnetifm is durable in proper 
fubitances. And if we take magnets which have been 
made fuch by induction, and prcfent them to each other 
with their fimilar poles fronting each other, they never 
fail to repel each other at conlidcrzblc diflances, and 
even at very finall diilanccs for a few moments; and this 



caufe they reft on the table by one point only), and 
each will turn its ends to the ends of its neighbours ; 
and thus they will arrange therofelves in curves, which 
will not differ greatly from true magnetic curves (br- 
caufe each grain is very fhort), iffuing from one pole of 
the magnet, and terminating in the other. 

Dots not this fugged to the reflecting reader an ex- 
planation of that curious arrangement of iron UK DM 
round a magnet, which has fo long entertained and 
puzzled both the philofophers and the unlearned, and 
which ha< given rife to the Carte fun and other 1 
mi 



The particles of iron filing* arc little 
rags of foft iron torn off by the lilc, an 1 generally a 
little oblong. Thcfe muj have magnetifm induced on 
them by a magna, and, while filling through the air 
from the hand that ftrews them about the magnet, they 
are at perfect liberty to arrange themfclves magtietical- 
ly ; and mujl thertfort fo arrangt themf.-lvrt, forming on 
the table curves, which differ very little indeed from the 
true magnetic curves. Suppofe them fcattcred about 
the table before the magnet is laid on it. If we pat 
the table a little, fo as to throw it into tremors, this will 
allow the particles to dance, and torn round on their 
of fupport, till they coalcfce by their curls in 



the manner already defcribed 

All this is the genuine and inevitable confequence of 
is the cafe whichever poles are neat each other. This what Dr Gilbert has taught us of induced magnetifm. 
cannot be on any other fuppifition. Cafes would occur It muff be fo ; and cannot be otherwife. This cu-ioits 



4« 
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na < f iron 



of polarity without attraction, or of attraction without 
polarity. Such have never been fcen, any more than 
the Thearnedes, always repelliug iron. 

Let a great number of f nail oblong pieces of iron be 
lying very mar each other on the furfwe of quicklilver. 
Bring a Wrong magnet into the mt'dtl of them. Jt im 
mediately renders them ?11 magnttical by induction. 
The one neaicft the north pole of the magnet immedi- 
ately turns one end toward it, and the other end away 
from it. The fame effect is produced on the one that 
is juft beyond this nearetl one. Thus the remote end 

of the firit becomes a north pole, and the neareft end dicated by thole lines" formed by the Siings. The 
of the fecond becomes a fouth pole. Thefe, being Itream, running alfo through than, or around them, ar- 
stry near each other, muft mutually attract The fame ranges them in the direction of its motion, juft aa we 



arrangement of iron filings round a magnet is therefore 
not a primary faft, and a foundation for a theory, but 
the refult of principles much more general 

Molt of our reader* know that this difpofition of K ^lu 
iron filing! has given rife to the chief mechanical theo- o-. fa w. 
ries which have been propofed by ingenious men for ike**^ 1 * 
explanation of all the phenomena of mngn 
invifiblc fluid has been fuppofed to circul 



netitm. An 
ppoled to circulate through 
the pores of a magnet, running along its axis, iffuing 
from one pole, dreaming round the magnet, and enter- 
ing again by the other pole. 



This is tnought to be in- 



thing may be faid of a third, a fourth; and fo on. And 
thus it appears, that not only is magnetifm induced on 
them all, but alfo, that the magnetilin of each is fo dif- 
polrd, that both ends of it are in a ftate of attraction 
for the ends of fome of its neighbours ; and that they 
will therefore arrange therofelves by cpalcfccncc in fome 
particular manner. Should a parcel of them chance to 
be (landing with their centres in a magnetic curve, with 
their heads and points turned in any ways whatever, 
the moment that the mag bet is brought among them, 
anj ftt in the axis of that magnetic curve, the whole 
pieces of this row will inltantly turn towards each otlter, 
and their ends will adhere together, if they are near 



obferve a ft ream of water arrange the note gnu's and 
weeds. It would require a volume to detail the diffe- 
rent manners in which thofe mechanicians attempt to 
account for the attraction, repuliion, and polarity of 
magnetic bodies, by the mechanical impulsion of this 
fluid. Let it fuffice to fay. that almoft every (ttp of 
their theories ii in contradiction to the acknowledged 
Lws of impulfion. Nay, the whole attempt is agamft 
the In \ rule of all philofophical dilcufljon, never to ad- 
mit for an explanation of phenomena the agency of 
any caufc which we do not know to esilt, and to ope- 
rate in the very phenomenon. We know of no fuch 
fluid ; and we can dctnonftrate, that the genuine ef- 



enough ; otherwife they will only point toward each feci* of its impulhon would be totally unlike the phe 
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nomerrj of magnetifm. But the proper refutation of 
thrf: theories woull fill volumes. I.ct it fuffice 
(a:i 1 to every logician it will abundantly fuf&ce) to re- 
- irnrk, that this phenomenon it but a fecondary fad, 
depending on, and rcfulting from, principle* much 
more general, viz. the induction of mignetifm, and the 
attraction of diflBmilar, and repulsion of fimilar, poles. 

The above explanation of the curious difpotition of 
trim filings round a magnet, occurred to the writer of 
this article while ftudying natural philofophy, on lee 
ing the ProfefTor eahibit Mr Henfhaw's beautiful expe- 

• See V.». r,raent W proof of terrcllrial magnetifm *. He at that 

i.ATiojt, time iraagmed himfelf the author, and promifed hini- 
fclf fome credit for the thought. Hut having feeu the 

p.6n. PljUologia Kova dt Magnete by Dr Gilbert, he found 
that it had not efcaped the notice of that fagacioui phi- 
lofopher ; as will appear paft difputc from the following 
p*£Ta.;e, it well as fome others, left pointed, in that work : 
Msgnetica fruflt (that it, fubflancei fufccptiblc of 
magnetifm) bene ct convenienter intra vires polita, mu- 
tuo cohxrent. Ferramenta, prefente magnete (etiamfi 
magncteni non attingant), concurrunt, folicitc fe tnutuo 
quxrurt, ct a triplex antur, ct, conjun&a, quafi frrruminan- 
tur. Scobs fcrrca, vel in pitlvcrcm redada, filtulis ira- 
polita chartaceis — fupra lapidem meridionalitcr locata, 
vcl propius tantum admota, in unum coalelcet corpus ; 
et fubitotam multot partes conctefcunt et combinantui; 
fcrrumque aliud afTc&at conjuratorum turroa et attra- 
hit, ac Ii unum tantum et integrum eflet ferri bacillum ; 
dirigiturque fupra lapidem in feptemttiones et meridiem. 
Scd cum longius a magnete removeantur (tanquam fo- 
lnta rurfus) leparantur, ct difHuunt lingula corpulcu- 
la." B. ii. c. a j. 

Mr jEpinus alfo had taken the fame view of the fub- 

•Sm{jo« jec> It ij alfo very clearly conceived and cxpreflcd 
by the celebrated David Gregory, Sarilian ProfefTor of 
attronomy in the Univerfity uf Oxford, in a MS. vo- 
lume of notes and commentaries, written by him in 
1693, on Newton's Priueipia, and ufed by Newton in 
improving the fecond edition. The M. S. is now in the 
library of the univerfity of Edinburgh. Gregory's 
words arc a* follow : " Mihi femper dubium vifura eft 
num magnctica virtus mechanics, •■ t% per impulfum, 
proJucatur. Mirum eft, effluvia, qua; femttn agitate 
valent, hradeas auieas intcrpffitat ne vcl minimum a 
loco movere. Lucretii et Cartcfii theoriam, dc fugato 
intermedio ne're, refutat experimentum infra aquam in- 
Qitutum Sulci in limntura ferri, magnrti in piano atjuf 
«CI meridiani eireumpofitti, non fiunt <il> tjjltviii fecundum 
ijitt (analtt moth, fed cx indt, quod ipfa r amenta , . 
nei'ue exeitata, fefe fecundum longitudintm et fecundum po- 
in difponunt. Ex altera vcro parte exinde quod vis 
magnctica, interveniente flarhma aut calorc, inttrrumpa- 
tur, quod virga-fenra, vel dimurno litu pcrpendiculsri, 
vel iu eo fuu fiigvfeendo, virtutem magiicticam a tel- 
lure acquirat, ut not docet perfpicaciffimus Gilbcrtus. 
Quo 1 mallei fupcr ircuJem ictu forti ad altctum ex- 
tremum, virtutcn acquirat magnctienn ; quod tit n forti 
ttl Ultem fortiori ad alterum exticmum po!i permu- 
tintur, ut qui prius feptemtriones refpiciebn nunc 
aultium refpicit ; quod ictu forti ad medium, virtutem 
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illam prorfus wrtittat. ITsc inquam, et firru'Iia, mecha- 
nicam tj'.is qnalitatts ortum arguunt. Hngenrua, pre- 
ter gravitatero, etiam magncticam, el ilu't'.cim vtrtu. 
tern, aliafq ic phircs experiment!! novit vires, naturale*, 
ut mibi ipli Dtrrtvit hac eftate anni i6g ;. Qjinlis tit 
hare forfitan quod cymba papyncca, prope hbra vats 
aquam, cui innatet, contircntis, polita. labrum vicinifll- 
mum continuo. et cum impUu pctat (a)." Km MS. 
in Prop. 23. ii. Prim. 4 g 

Not only the mere arrangement of the filings in curve Fili>ir« are 
lines follow* of neceflity fiorn the properties of inJuced ■ ,e ,k| r «. 
magnetifm, but all the fubordinate circurr.itancts of this 1 '*'***' 
phenomenon ate included in the lame explanation. By 
continuing to tap the table, and throw it into trcmcr-, 
the filing* arc obferved to approach gradually, but very 
flowly, to the poles of the magnet. Each particle it a 
very fmall temporary magnet. The attractive power 
of the gteat magnet, m —~p — n — q, it therefore ex- 
trc mely fm all in proportion to its directive power, m •+- p 
— n+q. And we obfi uc that the accumulation of 
the filings round the poles nf the magnet is fo much 
the flower as the filings are finer. 

If a paper be laid above the magnet, and the filings Carious 
be fprinkled on it, wc obferve them to conttipate along 
its edges, while none remain immediately above ita fuh- 
ftancc ; they are all beyond, or oa the outfide of its 
outline, and they are obferved not to be lying flat on the 
paper, but to be Handing obliquely on one poitit. They 
move ofl from the paper immediately above the rmgnet, 
becaufe they repel each other. They ftaiul obliquely 
from the edges, becaufe that is the direction of a mag- 
netic meridian at its parting from the pole, if the 
magnet be at fome dift-mce below the paper, then tap- 
ping the paper will caufe the riling* to move away from 
the magnet laterally. This lingular and unexpected a p. 
ptarance is owing to the combination of gravity with 
the magnetic action. A particle, fuch as ni (fig. |J.), 
reds on the paper by thcpwit n, which is a temporary 
north pole (6 being fuppoled the fouth pole of the 
magnet). The particle takes a polition ;i t nearti ts 
the hortscon than the polition n o, which it would take 
if its centre of giavity t wetc fupported. The polition 
is fudi, that its weight, ading vertically at t, it in cqut- 
librio with the magnetic repullion / exerted between 
S and /. When the paper i* tapped, it is beaten down, 
or withdrawn from n, and the particle of iron is left for 
a moment in the air. It therefore turns quickly round 
b, in order to aUume a polition parallel to n 0, anj it 
meets the paper, as that rifes again after the ttrokc, 
in a point farther removed Irom the tr.?gnct, and again 
drfetnds by its weight (turning round the newly nip. 
potted paint n), till it agaiu takes a pofition parallel t<> 
m i, but farther off, as rcprelented by the dotted line. 
1 hus it travels gradually outwards fiom the magnet^ 
appearing to he repelled, although it it really tUtadcd 
by it. If the magnet be htld above the paper, at a 
little dillance, the tiling*, when we repeatedly p .he 
paper, gradually coiled into a heap under it. Thu mII 
apixat very plainly to one w lu> conlrdcrs the liluatwn 
of a particle in the manner now explained. 

R 2 The 



(a) Perhaps it may be proper to obfcive, that Dr Gregory exprefles hit differing in his rpiu'uri from Newton 
about magnetifm. Newton, in this ptopofit-on, thinks, that the law of magnetic adion .?ppro*chfi to the in- 
vtife tr plicate ratio of the diltancea. Df Gregory iuvalidatts the argument uled by Newton. 
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, The curve lines formed by very fine filings approach 
very nearly to the form of the primary curve which in- 
dicate* the U ■■ of magnetic action in the way already 
explained. If the magnet be placed under water, and 
if filing* be fprinkled copioully on the furfaceof it from 
a gau*e ftarce, held at fome diftancc above it, the refin- 
ance to their motion through the water give* them 
time to arrange thrmfclvea magnetically before they 
reach the bottom, and the lines become more accurate* 
But they were fo much deranged by any method that 
we could take for removing the water, and meafuring 
them, thst we were difappointed in our expectations of 
obtaining a very mar approximation to the law of ic- 
j , tion. 

AJfo tn fe- We took notice of fome very fingular phenomena of 
contUry a compaf* needle in the neighbourhood of two magnet*, 
and wc oUfcrvcd that, in this cafe alfo, the needle was 
always a tangent to a curve of another kind, and which 
we called f:c;ti,'ary and (cmf".uitj magnetic curx-u. Thefe 
are produced in the fame way, by ftrewing iron filingi 
round the magnets. Many reprcfentations have been 
given of thtfe curves by differ till authors, particularly 
hy M ufchenhrock, in lm Ejfait Je Phyfiqut ; and by Pun 
in the Comntnt. P tii't t O a t , Great uie hat been nude 
of tht fe arraugrmenis of filings by two msgneU in the 
theories of magnitifm propofed hy tliofe who infift on 
explaining all motion by impulfe. Wlien the difUmikr 



it is thtrrfort ftroogly attracted towards both magnet* 
while it is arranged in the tangent to the fecondary 



at CUM, which 



the Olivers nearly at 



right angle*. (1 

Since it is found, that the magnet i fin, even of natu- Mi/ikm 
ral loadftone* and hard licet, and hill moic thofc of fof-mu* 
ter tempered fl eel, are continually tending to decay ; e, * h * htt - 
and lince we find that it may be induced by mere ap- 
proach to a magnet ; and fioce we know that magnet* 
may oppofe each other in producing it— it is reasonable 
to fuppnfe, that when a piece of iron has acquired a 
flight, though permanent magnctifm, by the vicinity of 
a magnet, a mrgnct applied in the oppofite direction 
and afterward* produce the oppoutc 



will deft toy 
magnctifm. 

Accordingly, we may change the pole* of foft mag- 
net* at plcafure. 

Farther ; fioce we find that loadftone* and ha*d tem- 
pered fleel bars are diftinguifhed from- foft one* only hy 
the Jrgrtt of obftinacy with which they retain their 
prefent condition, we ihould aMo expect that hard mag- 
nets will even affect each other. It molt therefore hap- 
pen, that a powerful magnet applied to a weak one, fo 
that their fimilai pole* are in contact, Dial! weaken, dc* 
ftroy, and even change the magnctifm of the weaker. 
1 >r Knight'* famous magazine of magnets enabled bim 
to change the pole* of the greateft and the ilrongett na. 
pole* of two magnets A and B (fig. 14.) face each tural loadftone, or artificial magnet, that could be given 
t thcr, the curves formed by the filings considerably it- him, in the fpacc of one minute. 

femble thofe which fnrrourul a Cnglc magnet, and give Wc now fee clearly the rcafon why magnetic repnl- ^ttridna 
the whole fomewhat of the appearance of a magnet fion is weaker than attraction at the fame diftauce. mni 
with very diffufed pole*. The arranging fluid, which When, magnet* are placed with their fimilar poles fror.t- S* 1 10 '** 
dreams from one pole of a magnet, is fuppofed to meet ing each other, in order to make trials of their rcpul - £^ ,c '"* 
with no obftruction to its entry into the adjoining pole fion, they really do weaken each other, and are nut in 
of the other magnet, but, on the contrary, to be impel- the fame mttgnetical Londit:o«i as before. For finu'lar 

real on s, we fee how experiments with magnets attract- 
ing each other rather improve tbcm, and make their 
attractive power* appear greater than they are. All 
thefe effects muft be mod remarkable in i. it magnets, 
cfpccially when long. 

We alfo fee, that the obferved law of attraaioo and Tb sW 
repultion between two magnets muft be different from *"3 i-« 
the real law of magnetic action. For, in the ex peri- ' ""'f™ 81 
mcnts msde on attraction at difftreut di lances, begin- 
ning with the greater! diltancc, the magnetilm is con- 
tinually increaling, and the attraction will appear to in- 
creafe in a higlur rate than trie jurt one i the contrary 
may happen, if we begin with the fmallcr diltaoccs. 
The refult* of experiments on repulfiorv muft be (till 
more erroneous ; becaufe it is eafier to diminilh any ac- 
cumulation which required an exertion to produce it, 
than to pufh it 14 ill farther. 

Wc have now a complete explanation of the remark- M.^ntufci 



led into it; and therefore (fay the propt-lers) it en di- 
lates round both aa one magnet, and by its vortex brings 
the magnets together ; which phenomenon we call the 
attraction of the magnets. Hut when the fimilar poles 
front each other s fo^ example, the poles from 
tire arranging fluid iflucs, then the two flrcams 
obftruft each other, accumulate, and, by this accumula. 
tion, caufe the magnets to recede from each other ; 
which we call the rrpulficn of the m?gnets. This is the 
only explanation of this kind that can make any prete^- 
fions to probability, or indeed that can be conceived. 
For how the f-rc circulation in the former cafe can bring 
the two magnets together, no pcfon can form to him- 
fclf »ny conception. We tee nothing like this produ- 
ced by any voitex that we are acquainted with. All 
such vortices caufe bodies to feparatr. But even this 
explanation of magnetic repultion is inadmifltblc. It 
rill not apply to the 'epullion of the receiving pole* ; 



and the phenomena of the filings are inconiiftetit with able fact, that the induction of magnctifm does not isnsm*a 



the notion of accumulation. The tilings indeed accu 
inulate, and they look not unlike two fticams which op 
pofe each other, and deflect to the fides (See fig. 15.): 
But, unfortunately, by tapping the paper gently, the 
filings do not move off from the magnets, but approach 
the~> much failcr than in any other experiment. The 
phenomenon receives a complete and palpable explana- 
tion from the principles we have eltahlifV.ed. Both mag- 
nets concur in giving the fame polarity to every par- 
tide of the filings. Thus, if the fionting poles are 
north poles, each particle has its nearell end made a vi- 
gorous fouth pole, aud iu remote cad a north pole , and puu 



weaken lite magnet employed j but, on the contrary, b > ' ,r ^ e - 
improve* it. The magnctifm induced on the iron caufe* ^ " °* 
it to act on the magnet employed in the very fame man- 
ner that a permanent magnet of the fame ihape, lize, 
and ftrength, would do. Nay, it will have even a great- 
er effect ; for a* it improves the magnet, it* own indu- 
ced magnetifm will improve j and will therefore ftill 
farther improve the magnet. 

Hence it is, that, in whatever manner a magnet Jt j. 
touches a piece of iron, it improves by it. It may be 
hurt by a magnet in an improper pofition; but it alway* 



iron into a Hate which mercafes it* own 

magnctifm. 



Digitized" by Google 



17- 



MAGNETISM. 

This hit been known as long as majrne- 
tifm itfelf ; and the ancients conceived the notion, that 
the magnet fomrhow fed upon the iron (a). 

We think that thefe ortirvations authorife us to fay, 
that in reducing a loadftone into a convenient fhape, a> 
much as pHfible of the operation (hould be performed 
by grinding them with emery, in cavities nude in large 
blocks of hiimmertd iron. The magnctitm induced on 
the iron mult be favourable to the confervatio:) of that 
in the loadftone ; which, we are pcrftiadcd, is rapidly 
difftpatcd by the tremors into which this very elaftie 
fnbftance is thrown by the grinding with coarfe powders 
in any mould but iron. We imagine, that the cutting 
off (licet by the lapidaries wheel has the fame bad ef- 
fect 

Not only will a magnet lift a greater lump of iron 
by its north pole, when another lump is applied to its 
fouth pole, but it will lift a greater piece of iron from an 
anvil than from a wooden table : for the magnet indu- 



ces the properly difpofetlpolarity, not only in the iron 
which it lifts, but alfo in the anvil, or any piece »f iron 
immediately beyond it. This is fo difpofed as to in- 



rr.atter. produces a roagnetjfm cf the kind oppofite to 
that of the pule employed. We know that this is the 
cafe with both poles, and that it tbtains at all the di- 
fiances where cagnctifm is obferved We know that 
the action of one pole is contrary to that of the other; 
that is, it counteracts the other, prevents it from pro- 
ducing its effect, and deftroys it when already produced : 
and we know, that the piodnction of thefe effects re- 
ftmblcs in its refult the protiulion of fomcthing fluid 
though the pores of the body, coorlipating it in all re- 
mote parts; as if the virtue of a pole tefided in this 
moveable matter. Thfa is neariy all that we know of 
it ; and by thtle farts aid notions we mull judge of the 
proptiety and effect of all the procefics for magr.ctiling 
bodies. 

The mod fimple method of magnetiiing a ft eel bar, 
is to apply the north pole of a magnet to that end 
which we with to render a fouth pole. Attention to 
the effects of rhis application is very inftniftivc. Have 
in readmefs a very fmall compais net die, turning on its 
pivot. It (hould not exceed half an inch in length, 
and (hould be as hard tcmpctcd as pofllble, and llrong- 
ly impregnated. Immediately after the application of 
the magnet, carry the needle along the (jde of the bar. 
If the bar be long, and very hard, we fttall obferve a 
fouth polarity at the place of contact ; a notth polarity 
at a fmall diftancc from it ; beyond this a weak fouth 
polarity; then a weak and difiufed notth polarity, &c. ; 
toward the remote end the polarity will be found vciy 
uncertain. 'i"hc fame thing may be difcovercd by lay- 
ing a ftiff paper on the bar, and fprinkling iron tiling 
over it, and then gently tapping the paper, to 
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tilings 
make 



CTeafe the magnctifm of the piece of iron between them ; 
and therefore to increafc their attraction. The mag- 
netifm induced on the anvil is alfo in pan, and per- 
haps chiefly, induced by the intervening iron. Thefe 
experiments are extremely variable in their refults.— 
Sometimes a fmall magnet will pull an iron wire from a 
large and (trang one. Sometimes this will be done even 
by a piece of urunagnetic iron ; and the refults appear 
qnitc capricious. P-ut they are accurately fixed, copend- 
ing on the induced compound magnctifm. Mr JfLpi- 

uus has dated fome of the more fimple cafes, in which them arrange themfelves in curve lines ; which will 
we can tell which magnet (hall prevail. But the un- point out the various poles, and (hew whether they are 
folding even of thefe cafes would take a great deal of d iff u fed or conftipated. It is vety amufing and lnftruc- 
room, and mnft be omitttd here- Befidcs, we ate too tivc to obftrve the progrefr of this impregnation. In 
imperfectly acquainted with the degree of magnctifm a few minutes after the (irft application of the magnet, 
induced on the various parts of an iron rod, and the de- we (hall perceive the (late of magnetifrrt very fcnfibly 
gree of magnctifm inherent in the various parts of the changed. The north pole will be farther from the mag- 
magnets, to be able to fay, with certainty, even in thofe net, and will be more dillina ; thefouthern polarity will 
Jim pie cafes, on which Cde the fuperiority of attraction alfo be protruded, and may appear for a moment at the re- 
jl will remain. mote extremity. The change advances; but the ptogrefs 

Msim? of ~ We may now proceed to deduce from this theory is more flow, and at la It is infcnfiblc. When the ban's 
artifosJ (for fo it may juftly be called, lioce all is reduced to not harder than the temper of a cutting tool, the pro- 
one fact.) the proceis for communicating magnctifm to cefs is foon over; and if the bar is but fix or eight inches 
bodies fitted for receiving and retaining it ; that i», the 
method of making artificial magnets. We (hall not 
employ much time on this, hecaufe the mod appro- 
ved method* have been dtliveted at length in the article 
Nf 4GMKTISM of the Encycl <p«i'ut Britannua ; and there- 
fore we (hall juft make fuch obfervations on them as 
fcrve to confirm, or to perfect them by the theory. We 
acknowledge, that we do not know the internal procefs 
by which magnctifm is induced, nor even in what this 



magnctifm confifts. All that we know is, that the 
bringing the pole ef a magnet near to any magnetifable 



long, the remote end (hews the north polarity m a very 
f<rw minotes. When the bsr is very hard, the progTcf* 
of impregnation is greatly expedited by (Iriking it fo as 
t>> make it found. If it be iufpended by a Jtring in a 
vertical pofition, and the magnet applied to its Ijwer 
end, the rtriking it with a key will make it ring ; and 
in this way make the progref* of magnetization very 
quick : but it docs not allow it to acquire all the mag- 
nctifm that can be given it by a very llrong magnet 



But this is a bad way of impregnation. It is fcldom 
that uniform magnelifm, with only two poles, and thofe 

. of 



ft) So 



Pliny faya, " Sola 
ferrum, ut 



— — " Nam ferro nurunt vitam, fcrnque vigore 
Vefcitur, hoc dulces epulas, hoc pabula novit 
Hinc proprias renovat vires, hinc fufa per art us 
Afpera fecretum fervant alimenta vigorcm 
Hoc abfente perit, ttifti moricntia totpent 
Membra fame, venafque fitis confumit apcrtas." 
materia (ferrum) vires ab eo lapidr, accipit retinetque longo 
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of equal ftrength, can be given. Ewn when there are fiin&i?e 
but two, the remote pok it generally diSufcd, and 
theiefure ftebic. It it much improved by employing 
two m.'gneta, one at each fnd. And if the bar it not 
more (ban fix or eight inches, long, and good magncta 
■re employed, the mignctifm U abundantly regular. 
Thii, accordingl), it practifed for the impregnation of 



polarity. Tint 
perfectly with ihefe obfcrvstioni of Bmgmint and Vu 
Swiodca i and admita of all the anomalies in the l:tua- 
tion of Bergmar-n'a indifferent and culminating points, 
if we only fuppofe that this motion it obrliuctcd by the 
particles of trie tody. W« muft leave this to the re- 
fltaion of the rcdrr, who will gurfi how, when the 



dipping needles, which mull not be touched, left we magnet ii between C and r, this fubftancc, avoiding the 
dillutb the centre of gravity of the needle. But in all 



cafes, this method is ledum, and doci not give ftrong 



pule N of the magnet, efcapes below it, and goes to* 
ward the farther end. As the mag set advance*, it 



magnetum. 



drive* fomc of thia back again, &c flee. This is gra- 
tuitous ; but it aid* the fancy, which, without fomc i 



The method which wai ufually p rait i fed before we 
had obtained a pretty clear knowledge of magnetifm, 
wai to apply the pole of a magnet to or.e end of the 
bar, and oaf* it along to the other end, pi effing mo- 
derately. This was repeated fevcial times on both Odes 
of the bar, always beginning the drake at the fame end 
as at firil, and, in bringing the magnet back to that 
end, keeping it at a diftance from the bar. 'I he effeei 
of thia operation was to leave the end at which we be- 
gan the ftroke r^iTcftcd of the polarity of the pole cm- longer on thi» method : 
ployed. 

A general notion of the procefa may be given as fol- 
lows, obferving, however, that there occur very many 
great and capricious anomalies. When the north pole 
N (fig. 16.) of the magnet A is fet on the end C of 
the bar CBD, a fouth pole is produced at C, and a 

north pele at D, when the length of the bar is mode- plying its fouth pole to the middle of the bar, and draw, 
rate. As the magnet advances flowly along the bar, ing it fcvcral time* over the end ioteuded for the north 
tbc fouthein polarity at C bi d increafes, then diminifhea, >pole. 

and vanillic* entirely when N has arrived at a certain It was Rill more improved by employing two mar- 
point a ; after which, a northern polarity appears at C, nets at once, placed as in rig. 1 7. 011 die middle B of 
and increafes during the whole progrrf* of the magnet, the bar, and drawing them away from each other, over 
In the mean time, the northern polarity licit produced the ends of it, as Ihewn by the diieding darts, and re- 
al D increafes till the magnet reaches a certain point c peating this operation. It is plain that, as far aa we 
then dimiuifhet, vaniftlea when the magnet reaches a undcrlland any thing of this matter, thin procefs muft 



ccption of this kind, has no object of flcady contempla- 
tion. We have no thought when we fpeak of the ge- 
nerating at Ci or a, or e, a faculty of fome kind, by the 
exertion of the fame faculty in N. The conception it 
too abftrae~ted, and much too complex. We mull con. 
tent ourfdvc* with knowing, that N produces a fouth 
pole immediately under it, and a north pole everywhere 
elfe, or endeavour* to do fo. It is unnexeiTary to infill 

con fenfe fttewa it to be 
a very injudicious one. 

Thu mctl od was greatly improved by beginning the 
friction at the centre. Apply the north pole at the 
centre or middle of the bar, and draw it over the end 
intended for the fouth pole. Having done this ieveral 
times to one end on both fide*, turn the 



certain point / ; after which, a fouthern polarity ap- 
pears at D, which increafes till the magnet reaches 1). 
Mr Brugmann, who firft attended minutely to thefe par- 
ticulars (for Gilbert fpeaks of them pointetlly ), calls a 
and / fnintt of in Jiff, rente, and c the fulminating point 



be much preferable to cither of the former two. The 
magnets A and E certainly concur in producing a pro- 
perly difpofed magnetilra on ail that Let between them* 
and therefore uu the whole bar at the end of each 
ftroke. The end C mull become a north, and U a 
of the pole D, and i the culminating point of the pole fouth pole Still, however, as the llroke goes on to the 
C. Hardly can any general rule be given for the litua- poiut of indifference, each magnet tend* to weaken the 
tion of thefe points, nor even for the order in which polarity of the parts tituated beyond it. 
they Hand ; fo great and capricious are the anomalies Thii method continued to be uracujed till about the 
iu an amaiing fcrics of experiments narrated by Bnig- ycr.r 1710. Mi Lai. ton, availing himfcli of the expo- 
mar n and by Van Swindell. Repeating the operation, rimer.U of Mr Mitchell of Cambridge, published his roe- 
and beginning aiX, the northern pJat.ty there is wca- thod by the oonauk touch as it 1* called. Sec Monthly 

Si 

En>xii'-p*dia, Magnetism, p. 440, flee, and fliall only f 0 *^* 
times dettroyed ; then rcftored, and lin.lly augmented, mr.ke iomc oLfcrvations on the peculiar advantages of 
The points /, a, <•,/, change their uiuaikm*, and frc- th s procefs, a* prelcnlicd by Mitchell, v. anion, and ina- 
ejueutly their ord<r. provid by Mr Autheaume, in h:» memoir fur iu A'u 

Van Swinden has attempted to deduce lorr.e gen-al mam trtifieirU 17C6, which was crowned by the A ca- 
ll wi from his immenfe lift of t%\ ctin enU avokhnj demy of Sciences, v See alio diileitation* ou trie fubjed 
• very confutation of a hypr-thetis, or the leail conjeo by Lt Muirc ar.J Du Ha»:t!, 174s). 
ture by wliat means thefe faculres are excited. But 1 here i< an evident propriety in the arrangement al- 
though we have perilled hi* invelLigation with tare a:.d vented by Mr Mitchell, Kprcfcnted in tig. 1 S. The 
candor, we mull acknowledge, that we hate net dcri- magnetum induced on the two pieces of loft iron AD 
ved any knowledge which can help u» to predict llic re- and BC i* an excellent meth< d for {tewing every accef- 
fult of particular mode* cf treatment w.th any giea:er lion of magnetifm to either of the ba-s. i\ good deal 
precilion than is iuggefted by a fort of common feiile. depends on the proper tire and letgth of thefe pieces; 
aidrd (or prrliups perverted) ty a vague notion, that and our ignorance ot the interior procef* obliges us to 
.ihtfc energies reCdc in fumcthing, which avoi the have ream L- to experiment alone for afrertaining this, 
pole of the fame name, carrying along with it this di- Whatever circtMaiUcccs induce the ilrongeft 



keued iforr.etimes defrayed), then rtftured, and couti R.\wj> for 1 7 s^— 

nually increafed during the reft of the llroke. The We uced not ^peM what has been detailed 1 
fouthcni polarity at D n alfo Hrft weakened, and fon.e- 
<ifflrr,v»fl • then rellorcd, and lin.lly augmented. 

#. f. .-» 
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on.thofe pieces of iron, will canfe them to produce the 
grestefl effect oo the fttcl bin and this will be indica- 
ted by a greater attraction. Theiefore thatdiftance will 
be the belt which enables two bar* AB and DC to lift 
the greitell weight hung on the piece AU or BC. 
When we impregnated bar* whole breadth was about 
one tenth of their length, and their thickuefs about one- 
half of their breadth, we found, that if AD was about 
one fourth, or nearly one third, <.f AU, they curried 
more than if it wai either much long;r or much (hott- 
er. Mr Antheaume's addition of the two great ban of 
iron E and F make* a frnhble improvement of the It- 
ginning of the impregnation, wheti very wc?k magnet* 
are employed} but did not fecm to us to be of any far- 
ther fervice on the table. This is agreeable to any 
theory which can be eftablifhcd by what wc have faid 
hitherto. 

The method of employing the magnets A and E 
(fig. to. ), prefctibed by Mitchell and Canton, is ex- 
tremely judicious. The meeting of the djffimilar poles 
at top iscreafes the nwgnetifm of each. The two dif 
fimiUr poles F and G, certainly tend to give a tegular 
and proper magnetifm to the part FG of the bar which 
lies between them ; aud this is the cafe on whatever 
part of the bar they are placed But each pole tend* 
to dettroy the prefent magnetifm of what lies between 
it and the pole of the bar on that fide. But mark— 
they tend to produce the defired magnetifm on what 
lies between them with the Jum of their force* ; while 
each tend* to dettroy the magnetifm of the pait with* 
out it by the difference only of their force*. Therefore, 
on the whole, as they are moved to and fro along the 
bar, and the foremoft one even made to pais over the 
end of it a little way, they alway* add to the magnetifm 
already acquired. Thi* confideration fctms to enjoin 
fetting F and G extremely near each other ; for this 
feema to increafe the fum, and to dimiuith the difference 
of their adion. But it may be a queltion, Whether 
wc gain mote by llrovly maguctifmg a very fmall part 
during the very Ihort while that the magnets paf* over 
it, or by acting on more of the bar at once, and conti- 
nuing a wepker action for a longer while nu this larger 
portion. Mr iEpinu* add*, another c:>nfW ration de- 
pending on his notion of the internal procefs ; but we 
defer this to another opportunity. The fifclt direction 
feem* to be, to place them at the dittanee which ena- 
ble* them to lift the grettcrl weight. They arc then 
undoubtedly acting with the greatcft cffccY 

Mr Anthcaume directs to place the touching magnet* 
as in fig. 20 for a reafon to be mentioned afterwards. 
Mr JUpmut alfo recommends 1^ for re*£on« founded on 
bis own hypothefis. We mull fay, that, in our trials, 
we have found this method very fenlibly fupcrior, efoc- 
cially in the Utter parts of the operation, when the re- 
iiftance to farther impregnation becomes nearly a La- 
lance for the accumulating power of the magnet* ; and 
we confiHer this a* no incon'-derablc argument for the 
juftiec of Mr Apinus's hypothefis. 

The great advantage of this method i* the regularity 
0/ the magnetifm which it produces. We never rind 
more than two poles; and when- the ban are hard, and 
of Jhiform texture, the polarity is very little diffufed, 
* and feemingly confined to a very f. all fp tce at the 
very extremities of the bar. i his U indeed a ot "di- 
gitus advantage in point of fttcngth. It is no Ufa fo 



E T I S M. 

in order to fit the magnet* for experiment* on the law 
of magnetic action ; for the latitude which the diffitfcd 
condition of the poKs give* in the facet bn of the point* 
from which the dmauccg arc to be computed, ha* hi- 
therto hindered lis from pronouncing on the Uw of 
magnetic adion with the precifion of which wc think 
it fully fufceptiLle. This method alfo is the only one 
by which we l ave been able to impregnate two ba»-» 
joined end to end, confidcring ihrra as one bar. Wt 
have fomciimcs (though very rarely) fuccccdcd in this; 
lo that when filings were ftrcwed over thcin, the ap- 
pearance could not be diilinguifhed from a lingle 1 ar.— 
A'. B. Yet even in this cafe, in one experiment with 
two bar* of fix inche* long, treated as one, when it 
could not be diftingu-fbed, either by the appearance of 
the tilings, or by going round it very near with a com. 
pafs needle, a very fmall compafs needle difcovered a 
neutral point, aud a revcrfion of polarity fimiUr to 
fig. 14. at F, fhtwing that it was really acting as two 
bar*. Perhaps it mutt always be fo ; and thi* queilion 
is of conuderable importance in the eftabliOiment of any 
theory of the internal procef*. 

It defcrve* remark, that, in order to fucceed in thi* 
attempt, a very contiderable preflure is necefUry. We 
were obliged to dean the ends of the bars very careful- 
ly, and to force the frame of bar* and foft pieces of iron 
llrongly together by wedge*, in the manner of a form 
of type*. We thought that wetting the end* of the 
bar* with pure water aided the experiment ; and wc arc 
very certain that oil not only greatly obftrucxed it, but 
even fenfibly impeded the common procefs. We had 
put a finglc drop of oil on a pair of bar* which wc were 
touching in the common Cantonian method, that the 
magnet* might be more eafily drawn along them ; but 
we were furprifed at finding that we could not give a 
ftrong impregnation. The oil undoubtedly prevents 
the clofc contact. We found the fineil gold leaf pro- 
duce the fame effect in a great degree ; a* a'fo talc, of 
which a fquare inch weighed Vjth of a grain. Wc do 
not infer any thing like obflruction to the psftage of 
fomcthing material, but rather afcribe it to am di- 
liance; although we arc of opinion, that in the impreg- 
nation of two contiguous bars, fo that the magnetifm 
(whatever it is) is difpofed precifelj as in one bar, there 
u a material transference. But we flail fpeak of this in 
its due place. 

It is not unworthy of remark, that we found bars to 
acquire more- powerful magnetifm when pretty well po- 
liihcd than when rough. But we alfo found, that batb 
confidcrably rough acquired the firfl degrees of it much 
more exptditioufly than thofe which are fmooth ; al- 
though we never could biing them to that high degree 
of magnetifm that the fame bar* acquired after they 
had been po!i:hcd. We think it probeble, that the 
tremors, occafioned by the rough and harfh fui faces of 
the hard Heel, are live caufe* of thi* phenomenon. 

Some more obfrrvations on this method of the douhle 
touch will be made after waids, when we conlidcr the 
hyp ithcfi; of Mr ^pinus : and we conclude the pic- 
fent fubject, by attempting to explain feme puzzling 
frequently occur m making artificial 



magnets. 

A bsr touched by a veiy ftrong magnet has beenP HcaliSso 
faiu by Mufchenbroek to be impaired by going r>vcr it rl i '"n**^ 
with a weaker magnet. If it had been made as llrong 
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11 poffible, the weaker magnet, when patted over it in 
the way pra&ifed by Mufchenbrock, muft frjl dcftroy 
part of this magnetifm ; and having done fo, it is un- 
able to raife it anew to tin: lame degree of vigowr. 

Yet (fays Mufchenbroek with furprifc) a large bar 
of common iron has greatly improved the magnet. A 
Tery la-gi picre of iron mujl do this (cfpecially if (ha- 
ped like a horfethoc, and applied with both heels), if 
the bar be not already at its maximum. 

It was thought wonderful, that, in the method of 
double touch, not only was the magnetifm of the mag. 
nets employed not impaired, but, beginning with two 
magnets, whofe power is almoft infenlible, and repeat- 
ing the operations in the ptecife manner defciibed by 
Mitchell or Canton, not only the bars intended to be 
made niagnctical, but alfo the magnets employed, may 
be brought to their higheft portable ftatc of magnetifm. 
This is in evident conformity to the general facts of in- 
duced magnetifm, ant? affords the ftrongeft proof that 
nothing is communicated in this operation, but that 
powers refiding in the bars ate excited, or brought into 
action. The manip'ilrtion merely r/tv/ txaijion to this 
6, action, as a fpark of fire kindles a city. 
E*pl»*>- There ft fit remain fnme circumftancc* of this method, 
ti.in of the a; pra&ifed by Savery, Canton, and Antheaume, which 
bc|*im ng arf cltrPlre iy curious and Important. 

Mr Saver y naJ cbferved a fmall bit of fteel acquire 
I An. very fcnfiblc magnetifm by lying long in contaft with 
*'» |ke lower end of a great window bar. Telling this to 
a friend, he was, for the firft time, informed, that this 
■had been long obferved, and that Dr Gilbert had made 
forre curious inferences from it. Mr Sivery wanted 
frmc magnets, and was at a diftance from town. Re- 
flefting, like a philofophcr, on what he had heard and 
cbferved, he faw here a fourrc of magnetifm which he 
CJiild iitcteafc, in the manner commonly pracAifcd in 
making magnets. He placed the bar AB (fig. 21.) 
to be magnetifed between two great bars of common 
iron C and D, placing all the thrt-c in the magnetical 
direction. He took another bar EF, and put two little 
pieces of iron, like the armour of a loadftone, on its 
er.ds ; and with thofe ends he nibbed the bar AB, rub- 
bing the tipper half of it with the end F, and the lower 
with the end E. The refult of this was a very brifk 
m ignctifm in a few minutei, which, by various well de- 
vifed alternations, he brought to its hi^heft degree. 
Htl numerous experiments published in the Philosophi- 
cal Tranfactions in 174*, contain much curious infor- 
niatior., highly dcfcrn'ng the attention of the philnfo- 
phers. Mr Canton, proceeding on the fame princi- 
ple, that bars of iron, which have been long in a verti- 
cal pofttion, acquire an efficient mag:ietifm, begins his 
operations by placing hi* (K-c-1 bir on the head of a 
kitchen poker, and rubs it with the lower end of a pair 
of kitchen torgs. Mr Antheaume aiheres more lliiit. 
ly to the inferences from the principle of tetrettrisl 
mngnctifn, and repeats preriUly the previous difpofi- 
tion af things praftifed by Mr Savery. placing his little 
fteel bar AB (fig. 22.) between two great bars C and 
D of common iron, ar-d arranging the whole in the 
magnetic direction Then, proceeding moft judicieuf. 
ly on the fame principle, he greatly improves the pro- 
cef*, by c-ioloying two bars EF and OH for the 
touch, holding them about an inch apart, inclined a- 
bout 1 c° to the bar All. It is plain, that the lower end 
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of each of thefe five ban w a north pole, and the npper 

end a foutli pole. Therefore the pole* F and G con- 
cur in giving the proper magnetifm to the portion FG 
of the lleel bar which is between them ; and by rub- 
bing it with thefe poles tip and down, overpaying each 
extremity about half an inch, he mud foon give to the 
bar AB a regular magnetifm ; weak, perhaps, but to 
be afterwards iocreafed in the Cantonian method, on a 
horizontal table. In this manner did Mr Antheaume 
make magnets of very great ftrength in 1-66. Sec his 
D'lffrriatton already quoted. ( 

Thefe obfervations naturally bring ua to the PMYiiO-CiUm , i 
locia Nova ne Maov«tk xt coaroaiavs MAOKf."rrefciil 
tic is of Dr Gilbert } a difcovery which the 
Kepler claffes among the greateft in the annals of 
fcience. 

It could not be that a phenomenon fo general, and 
fo interefting and important as the natural polarity of 
magnetic bodies, would be long known without exci- 
ting cilriofity about its caufe. Accordingly the philo- 
fopher* of the 1 6th century fpeculated much about it, 
and entertained a variety of opinion, if that can be 
called an opinion which can hardly be faid to cxpref* a 
thought. We have in Marfali Ficino a fhort notice 
of many of thefe opinions. Some maintained that the 
needle was directed by a certain point in the heaven* 
as if that were faying more than that it always pointed 
one way. Other*, with more appearance of reafoning, 
afcribed the direction to vaft magnetic rock*. But all 
this was without giving themfelvcs the trouble of try- 
ing to a I certain what fituation of fuch rocks would pro- 
duce the direction that U obfeived. Fiacaftcri was, if we 
mittake not, the firft who thought this trouble at all ne- 
ceffary ; and he obferves very fenfibly, that if thofe rock* 
are fuppofed to be in any place yrt vifited by naviga- 
tors, and if they act a* loadftone* do (a circumftance 
which he fays muft be admitted, if we attempt to ex- 
plain), the direction of the needle will be very different 
from what we know it to be. He therefore place* them 
in the inacceflible polar region*, but not in the very 
pole. Norman, the difcoverer of the dip of the mari- 
ner's needle, or of the true magnetic direction, wa* na- 
turally led by his difcovery to conceive the directing 
caufe as placed in the earth; becaufe the north point of 
the needle, in every part of Europe, points very far be- 
low the hori/.on. But although he calls the treatife in 
which he announce* his difcovery the AVa/ /tttraflivt, 
he doei not exprefs himfeif as fuppofing the needle to 
be attracted by a-iy point within the earth, but only 
that it is always direftrd to that point. 

It is to I>r Gilbert of Colchefter that we owe the 
opinion now univcrfally admitted, that magnetic pola- 
rity is a pjrt of the conftitntion of thi* globe. Nor. 
mttl hs-.d, not long before, difcovercd, that if a fteel 
needle be very exactly balanced on a horizontal axis, 
like the beam of a common balance, fo that it would 
retsin any pofition given it, and if it be then touched 
with a magnet, and placed on its axis in the magnetic 
meridian, it in no longer in equilibrio, but (at London) 
the north point of it will dip 72 or 7 j degree* below 
the horizon. He did not, however, pubfifh his difco- 
very till he h»d obtained information how it flood in 
other parts of the world. The differences in the va- 
riation in different place* naturally fuggefted the necef- 
fity of this to him. Being a maker of mariners com- 

paffes, 
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■panes, and teochc r of navigation in London, he had the 
fnircft opportunities that could be defirtd, by furnifhing 
dipping needle* to fuch of the navigators, his fcholars, 
a* he knew irofl able to give him good information. 
And the acmunts which he received made his difco- 
very, when announced to the world, a very complete 
thing ; for the commanders of mips engaged in long 
vojages, and particularly to China, informed him that, 
in tin; vicinity of the equator, his dipping needles re- 
mained parallel to the horizon, but that in coming to- 
ward the north pole, the north end of the needle was 
depreffed, and that the fouth end dipped in like man- 
ner at the Cape of Good Hope, and in the Indian O- 
cean ; that the needle gradually approached the hori- 
zontal pofition as the (hip approached the equator, but 
that in coming to the north of it at Batavia, the north 
point again dipped, and at Canton was feveral degrees 
below the hori/.on. 

On thefc authorities, Norman boldly faid that, in the 
equatorial regions, the needle was horizontal, and that 
either end dipped regularly aa it approached cither 
pole ; and that in the poles of the earth, the needle was 
perpendicular to the horizon. He therefore announ- 
ced this as a difcovery, not orly Angularly curious, but 
alfo of immenfe importance ; fo' by means of a dipping 
needle the latitude of a (hip at fca may be found with- 
out feeing the fun or ftars. 

Dr Gilbert, comparing this pofition of the compafs 
needle with the pofitions which he had obferved fmall 
needles af r ume in his numerous experiments in relation 
to a magnet, as we have defcribed at great length, was 
naturally led to the notion of the earth's being a great 
loadltone, or as containing one, and that this arranged 
the dipping, or, in general, tl»e mariner's needle, in the 
fame manner as he obferved a great magnet arrange a 
fmall needle poifed on its pivot, He therefore compo- 
fed his Phj/iologia Nova dr Magnet r, <t dt Ttllure mag- 
no Magnelci in which he notices fo many pointi of rc- 
fembi.i t to the directive power of a magnet, that the 
point Irems no longer to admit of any doubt. Dr Gil- 
bcrt's theory may be thus expreffed : 

All the phenomena of natural tnagnetifm are analo- 
gous to what we fhould obfervc, if the earth west a 
great magnet, having its poles near the poles of the 
earth's equator, the north pole not far from biffin's 
Bay, and the fouth pole nearlf in the oppolitc part of 
the globe. A dipping tieedle, under the influence of 
this great magnet, mutt arrange hfelf in a plane which 
pa'Jei through the poles of the magnet, the pofition of 
which plane is indicated (at leatt nearly) by the ordi- 
nary compafs needle ; and it will be inclined to the ho- 
rizon fo much the more as we recede from the equator 
of the great magnet. 

This opinion of Dr Gilbert was not lefs ingenious 
: ; and if firmly cilablilhcd, it furnifhes a 
theory of all the phenomena of magnetifm. 
But obfervations were neither fufficicntly numerous in 
the time of Dr Gilbert, nor fufBciently accurate, to 
enable that great genius to affigti the pofition of this 
great magnet, nor the laws of its ad ion. The theory 
was chiefly founded on the phenomena of the dipping 
needle ; phenomena which might have been unknown 
for ages had the iirft notice of them fallen into any 
other hands than Norman's. They are not, like thofc 
of variation, which might be nude by any failur. They 
Surrt,. Vol. II. Part I. 



aifume another pofition. It mult alio be a 
matter to prefervc this delicate thing, fo as 
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require for their exhibition 1 dipping needle, and the 
attention to circumftancr* which can occur only to a 
mathematician. A dipping needle is to this day, not- 
withHanding all our improvements in the arts, one of 
the moll delicate and difficult taflsj that an inurnment 
maker can take in hand, and a good one cannot be had 
for k-fa than twenty guineas. We are confident that 
fuch as even Norman could make were ui inferior to 
what are now made, and quite unfit for ufc at fea while 
the (hip is under fail, although they may be tolerably 
exact for an obfervation of the dtp in any port ; and 
we prefumc that it was fuch obfervations only that 
Norman confided in. Our readers will teadily conceive 
the difficulty of poifing a needle with fuch a perfeel 
coincidence of its centre of gravity and axis of motion, 
and perfeel roundnef.. of this axis, that it (lull remain 
in any pofition that is given it- Add to this, that a 
grain of dull, invifible to the nieeft eye, getting under 
one lidc of this axis, may be fuffictent for making it 

difficult 
that no 

change can happen to it. Befides, all this mutt be 
performed on a piece of tempered fteel which we are 
certain has no magnetifm. Where can this be got, or 
what can infurc us againft magnetifm? Nor is there lefs 
difficulty in making the obfervations without great rilk 
of error. If the needle, moveable only in a vertical 
plane, be not fct in the plane of a magnetic meridian, it 
will a! way dip too much- At I^ondon, where the 
magnetic direction is inclined 73 0 to the horizon, if it 
be in a plane 20 c from the magnetic meridian, it will 
ftanJ almott perpendicular ; for it is eafy to fee, by the 
mechanical refolution of forces, that it will take the po. 
lition which brings it nearefl to the true magnetic di- 
rection. This, we think, is confirmed by feveral of 
Norman's and other old obfervations of dip They are 
much greater than they have been fince found in the 
fame places. 

Mr Daniel Bernoulli has given a very ingenious- ? J 
principle, by which we cm make a dipping needle 0 Ju\d£. 
which will give a very accurate obfervation on (hore ipingneedlc. 
and being fo eafdy executed, it defcrves to be generally 
known. Let a dipping needle be made in the beft 
manner that can be done by a workman of the place, 
and balanced with fome care hefoic impregnation, fo 
that we may be certain that when touched it will take 
nearly the true dip. Touch it, and obferve the dip. 
Dcftroy its magnetifm. and then alter its balance in fuch 
a manner that, without any magnetifm, it will anange 
itfelf in the inclination of the oblcivcd dip. Now touch 
it again, giving it the fame poles at before. It is plain 
that it will now approach exceedingly near indeed to 
the true din, becattfc its want of prrfeti cquilibiitim de- 
ranged it but a few degrees from the proper direction. 
If this fecond obfervation of the dip mould differ feve- 
ral degrees ftoin the firft, by (he inaccurate firtt forma- 
tion of the needle, it will be proper to repeat the ope- 
ration. Very rarely indeed will the third obfervation 
of the dip vary from the truth half a degree. 

Mr Bernoulli makes this fimple connivance anfwer 
the purpote of an univcrfal inurnment in the following 
ingenious manner. A very light brafs graduated circle 
Kr C (fig. si.) is fixed to one fide of the needle, con- 
centric with its axis, and the whole is balanced as nice- 
ly as pofllblc before impregnation. A very light index 
S CD 
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CD it thm fitted on the axis, fo a« to turn rather fhffly 
on it. This will deftroy the cquilibiium of the needle. 
If the needle has been made with perfect accuracy, and 
perfectly balanced, the addition of this index would 
caufe it always to fettle with the index perpendicular to 
the horizon, whaterer degree of the circle it may chance 
to point at. But at ihis is fcarcely to be expected, fct 
the index at rarioua degrees of the circle, and note 
what icclination the unmagnetic needle takes for each 
place of the index, and record them all in a tabic. Sup- 
pofc, for example, that when the index is at 50, the 
needle inclines 46" from the horir.nn. If in any place 
we obfetfe that the needle (rendered magnetic by lying 
between two ftrong magnets), having the index at yc, 
inclines 46S we may be certain that this is the dip at 
that place ; for the needle is rot deranged by the m*g 
nctifm from the polition which gravity alone would 
give it. As we gcnrrally know lomething of the dip 
that is to be expected in any place, v/e mull fet the in- 
dex accordingly. If the needle docs bat mew the ex- 
pected dip, alter the pofition of the index, and again 
obferve the dip. See whether this fecond pof-tion of 
the index and this dip form a pair which is in the table. 
If they do, we have got the true dip. If not, we mult 
try another pofition of the index. Noticing whether 
the agreement of this lait pair be greater or left than 
that of the former pair, we learn whether to change 
the polition of the index iu the fame direction as before, 
or in the oppof.te. The writer of this article has a dip- 
ping needle of this kind, made by a pcifon totally un- 
acquainted with the making of phtlofophical inilruments. 
It has been ufed at I.cith, at Lronftadt in Rufiit, at 
Scat borough, and at New York, and the dip indicated 
by it did not in any tingle ttial differ i{ degrees fiwn 
other trials, or from the dip obferved by the fitielt in- 
firuments. He tried it himfelf in Lcith Roads, in a 
rough fca ; and does not think it inferior, either in cer- 
tainly or difpatch, to a needle cf the mott elaborate 
conduction. It is worthy cf its mod ingenious au- 
thor, and of the public notice, becaufe it can be made 
for a moderate expence, and therefore may be the means 
of multiplying the obfervations of the dip. which are 
of immenl'e confequence in the theory of magnctilm, 
and for giving us an accurate knowledge of the magne- 
tic*! conltitution of this globe. 
. *+ This knowledge is Hill very imperfect, owing to the 

rancenim w,nt °^ a YCT 7 numerout collection of obfervationt of 
the great «he dip. They are of more importance than thofe of 
Bnarnel the horizontal deviations from the meiidian. All that 
rm juned we can fay is, that the earth ads on the mariner's needle 
'"lob * M * & rc4t 'oadftone would do. Hut we do not think 
' that the appearances refemble the effects of what we 
would call a good loadftone, having the regular magne- 
tifm of two vigorous poles. The dips of the needle in 
various patti ot the earth feem to he fuch at would re- 
full from the action of an extremely irregular loadftone, 
having itt poles exceedingly diffufed. The incrcafc of 
the dip, as we recede from thofe places where the needle 
is horizontal, is loo rapid to agree with the fuppofitiou 
of two poles of coultipatcd magnetifm, whether we fup- 
pofe the magnetic action ia the inverfe limple or dupli- 
cate ratio of the diftances, udefs the gieat terrcftrial 
magr.et be of much fmallcr dimcntions than what fome 
other appearances oblige us to fuppofe. If there be 
four polct, as Dr Halley imagined, it will be next to 
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impcffible to afcertain the pofittons 'of the dipping 
MCdfe. It will be a tangent to one of the fecun *ary 
magnetic curves, and theft will be of a very intricate 
Ipcocs. Wc cannot but confiJer the difcovery of the 
magnetic contlitution of this glubc .*.s a point of vcy 
great importance, both to the philosopher and to fo. 
ciety. We have conlidercd it with fome car C ; but hi- 
therto we have not been able to form a fy Hematic vieur 
of the appearances which gives us any fatisfaction. 
The well informed reader is fallible, that the attempt 
by means of the horizontal or variation needle is ex- 
tremely tedious in its application, and is very unlikely 
la luccced; at the fame time it muft be well under [tin J. 
The two diffcrtations by F.ulcr, in the 13th and I'd 
volumes of the Memoirs cf the Royal Academy at Ber- 
lin, ate moll excellent performances, and give a ttue 
notion of the difficulty of the fubject Yet, even in 
thtfr, a circumftance is overlooked, which, for any thing 
we know to the contrary, may have a very great effect. 
If the magnetic axis be far removed from the axis of 
revolution, as far, for example, as Mr Churchman places 
it, the magnetic meridians will be (generally) much in StcVaaua 
cliocd to the horiron ; and we fhall err very far, if we 1 
fuppofe (as in Ruler's calculus) that the d-pping needle'-"* 
will arrange itfelf in the vertical plane, paffing through 
the direction of the horizontal or variation needle ; or if 
wt imagine that the poles of the great magnet are in that 
plane. We even prefume to think that Mr Eulcr's af- 
fumption of the place of his fictitious poles (namely, 
where the needle is vertical), in order to obtiin a ma- 
nageable calculus, is erroneous The introduction of 
this circumttancc of inclination of the magnetic meri- 
dians to the horizon, complicates the calculation to fuch 
a degree as to make it al;i>oft unmanageable, except in 
fome fclccted fituationt- Fortunately, they are import- 
ant ones for atcertaining the placet of the poles. Hut 
the inveiligation by the pofittons of the dipping needle 
is incomparably more limple, and more likely to give 
us a knowledge of a multiplicity of poles. The confi- 
dent ion of the magne-tic curves (in the fenfe ufed in 
the prefent article), teaches us that we arc not to ima- 
gine the poles immediately under thofe parts of the 
(urfacc where the needle flandt perpendicular to the ho- 
riaon, nor the magnetic equator to be in thofe place* 
where the needle i» horizontal ; a notion commonly and 
plaufibly entertained. Unfortunately our moll numerous 
obfervationt of the dip are not in place , where they are 
the moll inAructiTe. A feriea fhouli be obtained, ex- 
tending from New Zealand northward, acrofs the Paci- 
fic Ocean to Cape Fairweather on the weft coall of 
Noith America, and continued through that part of the- 
enntinent. Another feries fhould extend from the Cape 
of Good Hope, up alorg the well coaft of 'fuca to- 
the tropic <»f Capricorn ; from thence acrofs the inte- 
rior of Africa (where it would be of great importance 
to mark the place of its horixontality ) through Sicily, 
Italy, Dalmatia, the call of Germany, the Gulph of 
Bothnia, Lapland, and the weft pomt of Gieenlsnd. 
This would be nearly a plane paffing through tbe pro- 
bable tituations of the pelcs. Another feries fhould be 
made at right angle* to this, forming a fmall cire'e, 
croffing the other near Cape Fairweather. This would 
pafs near Japan, through Borneo, and the weft end of 
New Holland ; alfo near Mexico, and a few degree* 
well of Eatter Ifland. In this place, and at Borneo,. 

the 
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ihe inclination of the magnetic plane to the horizon 
would be confiderable, but we cannot find this out. It 
may, however, be difcovcred in other points of this 
circle, where the dip is cotiftderable. We have not 
room in this (hort account to illuftrate the advantages 
derived from thefe fcriefea j but the reflecting reader 
will be very fcnCblc of them, if he only fuppofes the 
gteat magnet to be accompanied by ita magnetic curves, 
to which the needle is always a tangent. He will then 
fee that the firft fcries fioni New Zealand to Cape Fair- 
weather, and the feennd from Cape Fairweather round 
the other lidc of the globe, being in one plane, and at 
very different diftances from the magnetic axis, muft 
contain very inflructive potations of the needle. But 
we (till confefs, that when we compare the dips already 
known with the variations, they appear fo irreconcile- 
able with the rcfults of an uniform regular magnetifm, 
that we defpair of fucceft. Every thing feema to indi- 
cate a multiplicity of poles, or, what is (lill mote ad- 
vcrfe to all calculation, an irregular magnetifm with ve- 
ry d i flu fed polarity. 

Much inftruction may furcly be expected from the 
obfervations of the Ruffian academician* and tbrir eleves, 
who are employed in furveyitig that vaft empire ; yet 
we do not meet with » tingle obfervation of the dip of 
the needle in all the bygone publications of that acade- 
. my, nor indeed are there many of the variation, 
/nd eon* For want of fuch information, philofophcrs arc ex- 
M is j ii f f r ttemcly divided in their opinion* 01 the fituation of the 
fit nation c( magnetic poles of this globe. Profcflbr Krufft, in the 
in j>o!e«. , ^ tn , 0 i umc Q f t |, c Pcterfburgh Commentaries, places 
the north pole in lat. 70* N. and long. 23 0 W. from 
London j and the fouth pole in lat. 50 3 S. and long. 
91 E. 

Wilcke of Stockholm, in his indication chart (Stved. 
Mem. torn, xxx p. 2 18.), places the north pole in N. 
Lat. 75°, near baifin's Bay, in the longitude of Cali- 
fornia. The fouth pole ia in the Pacific Ocean, in lat. 

70" S. 

Churchman places the north pole in lat. 59° N. and 
long. 1 3 5 0 W. a little way inland from Cape Fairwea- 
ther ; and the fouth pole in lat. 59" S. Long. 165° E. 
due fouth fiom New Zealand. 

A planifpherc by the Academy of Sciences at Pane 
for 1 7h6, places the magnetic eouator fo at to intcrftcl 
the earth's equator in long. 73 , and 15s" from Ferro 
Canary ifland, with an inclination of 12 drgices near- 
ly, making it a great circle very nearly. But we arc 
not informed on what authority this ia done ; and it 
does not accord with many observations of the dip 
tvhich we have collected from the voyages of fever al 
Britifh navigators, and from fame voyage, between 
Stockholm and Cantou. Mr Churchman has given a 
(ketch of a planifphcre with lines, which may be called 
parallels of the dip. Tbofe parts of each parallel that 
have been ascertained by obfcivation are mat kid by 
dots, fo that we can judge of hit authority for the 
whole conflruflion. It ia but a (ketch, but gives more 
fynoptical information than any thing yet pubhfhed. 
The magnetic equator cuts the earth's equator in long. 
1 je, aud 195° E. from Greenwich, in an angle of nearly 
17 degree*. The circle* of magnetic inclination ate 
not parallel, being confidciably nearer to each other on 
the (hort meridian than on ita oppofuc. This citcum- 
itance, being founded on obfervation, i* one of the 
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ftrongefl arguments for the exigence of a ma -net of to- 
lerable regularity, as the caufe of ail the poGttont of the 
compafs needle ; for fuch mtifi be the pofitions of the 
circles of equal dip, if the axis of this raignet is far re- 
moved from the axia of rotation, and docs not iuter- 
fea it. 

Now, if the fituation of the poles be any thing near 65. 
the average or medium of theie determinations, and if - 
we form all our notions by analogy, comparing the po- 
fitions of the compafs needle in relation to the great 
tcrreftrial magnet, with the pofitions aflumed by a brail 
needle in the neighbourhood of a magnet, we muft con- 
clude, that the magnetical conflitutiou of this globe hat 
little or no reference to its rcgidar external form. The 
axis of the magnet is very far removed from that of the 
globe (at leaft 1500 miles), and h not nearly parallel 
to it, nor in the fame plane. It required the fagacity 
and the fkill of a Eulcr to fubject fuch anomalous mag- 
netifm to any rules of computation ; and every perfon 
qualified to judge of the fubject mult allow his diffcrta- 
tton in the 1 3th volume of the Beilin Memoir* to be a 
work of wonderful refearch. It is a very agreeable 
thing to fee fuch a conformity between the lines which 
exprcf* Ihe regular magnetifm of Euler'a difTertation, 
and the lines diawn by Dr H alley from obfcivation, 
and which appeared to hirofelf fo capricious, that he 
defpaired (not with (landing hi* confummate fkill in geo- 
metry) of iheir ever being reduced to a mathematical 
and precifc fyftem. . 

Without detiaaing from the merit of Dr Gilbert, Confirm*. 
we may prefume to fay that hi* notion of the earth's t on, of Or 
being a great magnet wa* not, in his mind, more than 0 '**"'* 
a fagaciou* conjecture, formed from a very general and pl ^ """W' 
even vague companfon. Yet the companion was fufti- 
ciently good to give him great confidence in hi* opinion 
that the action of this great mugnct, in perfect confor- 
mity to what we obferve in our experiments with mag- 
net*, it the fource of all the magnetifm that we obferve. 
If there was aothing elle in proof of the juilnefs of his 
theory, it is abundantly proved by the tcautiful experi- 
ment of Mr Hcnfhaw, mentioned in the article Varia- 
tion, Encjcl. p. 621. col. 3. An iron bar held nearly 
upright, attracts the fouth end of a compaf* needle 
with its lower end ; and if that end of the bar be kept 
in iu place, and the bar turned round till it becomes 
the upper end, the fouth point of the needle immedi- 
ately turns away from it, and the north erd is now 
attracted. This experiment may be perfectly imitated 
with artificial magnetifm. 

Having fupported a large magnet SAN {fig. 2.1.), 
fo that it* end* are detached from furrounding bodies, 
place a fmall needle B (poifed on its pivot) about three 
inches below the north pole N of the magnet, and in 
fuch a fituation that iu polarity to the magnet may be 
very weak. Take now a final! piece of common iron, 
and hold it in the pofition rcprtlented at C. Its lower 
end become* a north pole, attracting the fouth pole of 
the needle. Keeping this in its olace, turn round the 
piece of iron into the pofition D; the fouth pole of B 
will now avoid it, and the north pole will be attracted. 
We directed the needle to be fo placed, that iu polari- 
ty, in relation to the magnet, may be wtak. If it be 
ftrong, it may ad on the end of C or D like a magntt, 
and counteract the magnetifm induced on C or 1) by 
vicinity to A. 1 
8 * Aa 
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An anonymous winer in the Phibfophical T rarefac- 
tions, N" 177. Vol. XV. relates fevcral obfcrvations 
made during a voyage to the Eail Indies, which arc quite 
conformable to this. A few leagues rorthwrfl from 
the ifland Afcenfion, the fouth ponit of the coropafs 
needle hardly fhewed an) tendency to or from the lower 
end of an iron bar. It itemed rMhtr to avoid the up- 
per end ; it was not in the leaft affecVJ by the rnidd'le 
of the bar ; but when the bar wan laid horizontal, in 
the CMgMtk direction, its two ends affected the di(R- 
milar end* of the compaff needle very (Irongly ; -but 
when horizontal, and l)ii>g at right angle* to the mag- 
netic direction, its polarity was altogether indiffvrent. 

the other phenomena of induced artificial mag. 
•eiifm have the fame refcmbhincc to the phenomena of 
natural magnetifm, a bar which has remained Ion* in 
thr vicinity of a magnet acquires magnetifm (permanent) 
in the l.imc way. ant nodiftcd by the fame circumflan- 
ees, a? in nattrral magnet ilm. 'Hammering a bit of com- 
mon inn in the immediate vicinity of a magnet, gi»e* 
it very good magnetifm. Expofing a red hot bar to 
cool iu the neighbourhood of a magnet has the fame ef- 
feet. Alfo quenching it fuddenly has the fame effect. 
Quenching a fmall red hot flee! bar between two mag- 
nets, wis found by ni to communicate a much ftrongcr 
magnetifm than we could give it hy any other method. 
lt» form indeed was very unfavourable for the ordinary 
method of touching ; for it confifted of two little fpheres 
connected by a flender rod, and could fcarcely be im- 
pregnated in any other way than by placing it for a 
very long while between maunctt. In all thefe experi- 
ments, the polarity acquired is precifrly lircilar to that 
acquired by the fame treatment in relation to this fup- 
pofed great terreftrial magnet. In (hurt, in whatever 
manner we purfue this analogy in our experiment*, wc 
find the refemblancc moft perfect in the phenomena. 

We cannot but think, therefore, that this new phy- 
fiology of the magnet by Dr Gilbert is well eftablifncd; 
and wc think ourfelvc* authorised to aJfuhie it as a pro- 
potit'on fully demon it 1 ate J, that the earth is a great 
magnet, or contains a great magnet, the agency of which 
produces the direction of the magnetic needle, and all 
the magnetifm which iron acquires hy long continuance 
in a proper portion. It is this which made us fay, in 
the beginning of this article, that attrition and polari- 
ty were not confined to magnets, but were properties 
belonging to all iion in its metallic Rate. We now fee 
the reafon why any piece of iron brought very near 
to another piece will attrad it — both become magneti- 
cal, in confeqiience of the agency of the great magnet ; 
and their magnetifm it fo drfpofed, that their mutual 
attractions exceed their repulfjon*. Alfo, why an iron 
rod, placed nearly in the magnetical direction, wiR fi- 
nally arrange itfclf in that ehre&ion. Alfo, why the 
terreftrial polarity of common iron is indifferent, and 
either end of the rod will lettle in the north, if it hare 
nearly that pofition at firfl. The magnetifm induced 
by mere momentary pofition is fo feeble as to yield to 
any artificial magnetifm. As a moment waa fufficient 
for imparting it, a moment fufuccs for deltroying it ; 
and another moment will impart the oppolite magne- 
tifm. But artificial maguetifm requires more force for 
its production, and fome of it remains when the produ- 
cing caufc is removed, and it does not yield at once 
to the contrary magnetifm. That there is no farther 
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difference appears from this, that long continued poC 
tion gives determined and permanent magnetifm, and 
that it it dcitioyed by an equally long continuance in 
the contrary pofition. It teems to be very generally 
true, that a magnet will carry more by its north than 
by its lotith pole. It (hould be fo in this part of the 
world, becaufcthe terreftrial magnetifm induced on the 
iron confpires with the magnetifm induced by the north 
pole of a magnet, but counteracts the magnetifm indu- 
ced by the fouth pole*. 

The propriety of Mr Savery's, Mr Canton's, and 
Mr Anthcaume's prucefTes for beginning the impreg- 
nation of hard fteel bars is now plain, and the fuperior 
effect of the two great bars of common iron in thepro- 
pofed method of Mr Antheaume. Wc cannot but take 
this opportunity of paying the proper tribute of p-aifc 
to the ingenuity of Mr Savery. Every ci-cumitance 
of his proccul was (elected in confeqnence of an accu- 
rate concept 10-1 of magneton, and the combination of 
this feience with Dr Gilbert's theoty. His procels is 
the lame with Anthenume's in every refpect, except the 
circurr.ftance of the double touch borrowed f.-om Mit- 
chell and Canton. Thtfe obietvations do not detract 
from the difecrnment of Mitchell and Canton, who faw 
in th<>fe experiments what had efcaped the attention of 
hundred* of readers. ^ 

But there occurs an objection to this theory of 'f»»j imi '. 
Gilbert, which was urged againft it with great force. oydau 
We obferve no tendency in the magnet or compafs 
needle toward this fuppofed magnet. An iron or tteel^^^J' 
bar is not found to incrcafe its tendency downwsrds.fc ^k M . 
that is, i-. not fcnfibly heavier, when its fouth oole is up-irxduu. 
permolt in this part of the world. A needle fct afloat 
00 a piece of cork arranges itfclf quickly in the proper 
direction ; but if continued ever t> long afloat, it has 
never been obferved to approach the north iide of the 
vciTel. This is quite unlike what we obferve in the 
mutual act inn* of magnets, or the action of magnets on 
iron. This object ion appears to have given Dr Gilbert 
fome concern; and he mentions many experiments which 
have beta tried on purpote to difcover fome magnetic*! 
tendency. He gets rid of it as well as he can, by fay- 
ing, that the directive power of a magnet extends much 
farther than its attractive power. He confirms this by 
fcveral experiments. But Dr Gilbert had not fttidied 
the fimultantrous actions of the four pole i, nor explained, 
by the principles of compound motion, how thefe pro- 
duced alt the pofliblc portions of the needle. Indeed, 
the compolition of mechanical forces wai> by no means 
familiar with philofophers at the end of the if<th cen- 
tury. Wc fee it now very diftindly. The pohriry of 
the needle, or the force with which it turns itfclf into 
the magnetical pofition, depends on the difference be- 
tween the fumi of the actions ol each pole of the mag- 
net on both the poles of the needle ; whereat its ten- 
dency towards the magnet depends on the difference 
of the dtfftrtnut of thofe action, (fee n J a 2, 1 5.) The 
firft may thus be very great when the other is almoft 
infeni'tble. We fee, that coarfe iron filings heap about 
the magnet very fail, and that very fine filings approach 
it very flowly. Now, the laigeft magnet that wc can 
employ, when compared with the great magnet in the 
earth, is but as a particle of the fineit filings that can be 
conceived. This furely diminilhet exceedingly, if it 
docs not entirely annihilate the objection : but as we 
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have heard it urged by many as an improbable thing, . 
that a long magnet, kept afloat for many months (which 
lias been done) lhalt not fhtrw the fmaltiji tendency to- 
wards the pole of the terrctlrial magnet, we think it «fe- 
ferves to be confidcred with accuracy, and the qncftion 
decided in a way which will admit of no doubt. 
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Thw com- 

[IfteJjM- ncgr a g reat magnet A, and then near a fmallcr 
Uim ' net B, in fuch a manner that it* polarity to both (Sail 
be the fame ; and then let us determine the proportion 
between the attradioos of A and B for the fmall mag. 
net C. 

This will evidently depend on the law of magnetic 
adion. For greater fimplicity of iuveftigation, we (hall 
content ourfelves with fuppofing the action to be in- 
wfely as the diftance. 

Let AN, = AS, = a ; V.K-i; C« = r, AC = J, 
BC = I ; and let the abfolute force of A be to that of 
B at the fame diftance as m to I. 

The magnetic adieu being fuppofed proportional to 

j, we have, 

1. Adion of AN onCj = - — " 

a — a — c 
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= bd : m,i «' ; that is, 

1 J. Attr" of A : attr" of D = I J : m a t. 
As an example of this compa-il'on, let us fuppofr the 
ttinllri-U magnet to be a thoufand times larger 
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great 



AN on C h 



d — e+t 



AS on C / =r — 



d + a — t 



AS on C n 



5. The whole adion = 



T+T+7 
8 m acd 



Let the very fmall magnet C (fig. be placed an I ftrongcr than the mag- set whofe attradion wc are 

comparing with that of terrcftrial magnctifm. Let u» 
alio fuppo'e the diihncc from the pole uf the great 
magnet to be fmall, fo that its attraction may be con- 
fidcrahle. Let us make d =: i2do, a being = looe, 
and b = 1, Thcfc ?rc all very icafonable fuppofilions. 
Subllituting thefc values in the formula, we have attr" 
of A : atu J of B = 1 : 1000 very ncajjy ; and there- 
fore when the needle, when placed near a magnet, vi- 
brates by its polarity as fad as it dues by natural mag- 
nctifrn, its- tendency toward that magnet mufl be alto- 
gether tnfenfiblc ; for the difproportion is incomparably 
greater than that of 1 to tooo, in the largcft magnets 
with which wc can make experiment*. Obferve alio, 
that wc have taken the cafe where the attractions are 
the ftrongeft, vir. when the magnet C is placed in the 
axis of A or B. In the oblique pof fions, tangents to 
the magnetic curves, the attractions arc i'malkr, almoft 
in any ratio. 

We lock the i.-.vcrfe ratio of the diftance* for the 
law of adion, only becaufe the analyfis was very fimple. 
It is very evident, that the disproportion will be fl;ll 
more remarkable if the adion be iiivcifcly as the fquare 
of the diftance. 

The objection therefore to the origin of the polarity 
of the compafs needle, and of all other magnets, name- 
ly, the action of a great magnet contained in the earth, 
appears plainly to be of no force. Wc rather think that 
the want of all fenfible attradion, where there isabrilk 
■, is a proof of the juftnela of the conjedure j 
if the compafs cecdlc were arranged by the action 
of magnetic rocks, or even extcufivc ftrata, near the fur- 
face o? the earth, the attradions would bear a greater 
proportion to the polarities. We have even obferved 
this. A confiderable mafs of magurtic ftratum was 
found to derange the needle of a furveyor'a theodolite 
at a corifidcrablc diftance all around (about 140 yards). 
The writer placed the needle on a thin latb, which juft 
floated it on water in a large wooden dim, and fet it 
in a place where it was drawn about 1 5 degrees from 
the magnetic meridian. It was left in that Situation a 
whole night, well defended from the wind by a board 
laid on the dim. Next morning it was found applied 
to that fide of the dilh which was nearcft to the di- 
fturbing rocks. It had moved about fix inches. TLis 
was repeated three times, and each time it moved in the 
f3me direction (nearly), which differed coufidcrably 
from the dirtdion of the needle itfclf. 

It is now plain that we may, with confidence, afTiime 
Dr Gilbert's theory of terrcftrial magnrtifre as fuffi. 
ciently eftablifhcd. And, Gnce we rauft certainly call 
that the north pole of the great magnet which is fitua- 
ted in the northern part* of the earth, and fince thofc 
poles of magnets which attract each other have oppo- 
fitc polarities, we mufl fay, that what we call the north 
pole of a mariner's ncedk, or of any other magnet, has 
the Southern polarity. 
Wc may now venture to go farther with Dr Gilbert, 
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6. If c be very fmall in comparifon with a or the 

8 m a c d 

whole ad ion of A is very nearly = ■■• 1 , . 

ti* — a 

7. And the tendency of C to B is, in like manner, 

_ H, c t 

The diredive powers of A and B are at their maw- 
mum ftate when C is placed with its axis at right an- 
gles to the lines AC or BC. In which cafe we have, 

4 m a 

8. The diredive power of A = 



9. The diredive power of B = 



d*— a* 

4* 
_ b v 



When thcfc diredive powers are made equal, hy pla- 
cing C at the proper diftances from A and B, we 
kive, 

IO. 4m a : 4 b, or ma : b = d* — «' : i* — b* 
And ma I* — ma A* = b d 1 — An* 
«a j' = a') +ma b\ 



1= /"_f_(J 1 _ a ') + 4». 
■s, m a 

Let the attradion* of A and B for the very fmall 
magnet C, when its polarity to both is the fame, be 
expreflcd by the fymbols « and 0. We have 
8macd 8bd 
I d 1 a 1 ) 1 5 (> — wh,cb » by n I0, " 
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7" and to fay that all the msgnctifm which wc obfervc, 
rt-c jf-f»t w ],etJ )tT i n nature or art, ia either the immediate or the 

th« Vour'e rfniole c ^ c ^ °f tnc a ^ tion tne K rc » l nugart. A* 
n< all miu (oft bar* foon acquire a trar-ficnt magnctifm ; ai hard 
lalma^nc- bars, after long cxpofure, ?.cquire ajenfiblc and perma- 
nent magnetifm — we mull inter, that ores of iron, which 
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arc in a ftate tit for impregnation, mult acquire a fen- 
fible and permanent nntgnctiim. by contitiui-.g, fir a !e 
ries of apes, in the bowels of the catth. Awl thus the 
magnctifm of loadftone*, which, til! the difcovery of 
the n-tural magnctifm acquired by polition, wire the 
fourccs of all bur mJgnet ; cal phenomena, is now proved 
to Ik a neceffary confcqiicncc of the exigence and a- 
gency of a great magnet contained iu the bowels of the 
earth. at 

I.nadAonri ^ fc«ns 10 rcfult from this theory, that, in thrfe 
in the mint northern part* of the worlJ, that part of every natural 
may h»ve loadft'ne that is at the extremity of the line dnwn 
their pclei t | iroll „h tne (lone in the magnetic direftion fliould be 
j";™' P °* its pole ; and that the loadftone. when properly poifed, 
ihouli of itfelf affume the very pofition which it had in 
the mine. Dr Gilbert complaint of the inattention of 
miners (rude bominum gtnui, lu:i"> fftiui ifuum fMuM 
eonfultntts ) to this important circumftance. Once, how- 
ever, he had the good fortune to be advettifed of a great 
magnetic maft lying in iu matrix. He repaired quick- 
ly to the mine, examined it, and marked iu point* 
which were in the extremities of the magnetic line. 
When it was detached from its matrix, he had the plea- 
fure of finding its poles in the very places he expected. 
The loadftone was of confidetable fizc, weighing about 
zo pounds. — Mr Wile kc gives in the Swedifh Com- 
mentaries fevera] inftance* ot the fame kind. 

But Ihould this always be the cafe ? By ro means. 
Thetc are many circumftance s which may give the mag- 
netifm of a loadftone a very different direftion. We 
have found, that limple juxtapofition to a magnet will 
fomctimes give a fitcceffion of poles to a long bar of 
hard fteel. The fame thing may happen to an extenfivc 
vein of magnetifable matter. The loadftone taken out 
of this vein may have been placed like t bat of a foft bar 
placed in the magnetic line, if lying in one part of the 
vein ; if taken from another part of it, its polarity may 
be the very revet fe ; and in another part it may have 
no magnctifm, although completely fitted for acquiring 
it. It may have its poles placed in a direction different 
ftom all thefe, in confcqucr.ee of the vicinity of a grcat- 
. er loadftone. As loadflones pofTefTed of vigorous mag- 
nctifm arc always found only in fmall pietcs.and in pieces 
of various fires and fo-ce, we muft expect evety pofi- 
lion of their poles. The only thing that we can CS> 
peft by theory is, that adjoining loadlloncs will have 
their friendly poles" turned toward caeh'rther, and a 
general prevalence of or tendency to a polarity fymmr. 
tries! with that of the taith. The reader will find 
fume more obfervarious to this putpofe in the article 
Variation, Entvrh p. 6jj. as alfo in Gilbert's trtatife, 
B [(I.e. i. p. in. 

Nor Ihould all ftrata or mefTcs of iron ore be magnc- 
u. al. We know that none art fufceptible of induced 
mtignetifm, but ftich as are, to a certain degtce, in the 
rr.ctallic ftatc. .Such ores arc rot abundant. Nay, 
even all of fuch ftrata do not nectfTanly acquire magre- 
tifin by the *z\'n>a of the great magnet. If their pi in- 
-eip.d dimrntiuns lie newly perpendicular to the magne- 



E T I S M. 

tic direftion, they will not acquire any fcnfiblc quanti- 
ty. A ftratum in this country, ItfitW about 17 degrees 
to the N N. W. will fcarcrly acquire magnctifm. 
may alfi happen, that the influence of the great 
net is counteracted by that of fome extcniivr (Watum 
inaccrflible to man, by rcafon of its great depth. 

Thus we fee, that all the appearances of the original s^jjjtj 
magnctif 11 of loadstones are perfectly coauitu-t witb rla f c „f 
the notion that they are effeftj of one.gencr?l cofmical*heirfTctt 
caslltV, the action Off the great magnet contained iu the " 4!uf »l >»• 
earth, and that thcie is no occauon to fuppofe this greats- 
magnet to differ, in its cor.ftuution or manner of action, 
from the fmall mafles of hmilar matter called loadftone. 
The only difficulty that prefents itfelf is the great fupe- 
riority of magnetic force obfcrvable in fomc loadftunes 
over other ma(Te> of ores circumjacent, which are not 
ei.ftinguifhable by us by any other ciicumftance. We 
acknowledge ourfelves unable to folve this difficulty ; 
for the magcetifm of futh piece* is fomctimcs' incom- 
parably ilrongcr than what a bar of iron acquires by po- 
lition ; yet this bar is much more fufceptible than the 
ores which are fit for becoming loadflones. Perhaps 
there is fomc chamical change which obtains gradually 
in certain manes, which aids the impregnation, in the 
fame way that we know that being red hot defttoys all 
magnetiiin, whether in a metal bar or in an ore. This 
fteros to be confirmed by what we fee in fome old iron 
ftanchions, which acquire the ftroogeft magcetifm in 
thofe parti of their fubftance which arc combining 
themfelves with ingrcdienU floating in the atmofphere. 
That part which is cafed in the ftone, and exfoliates 
and f pi its with ruft, being converted into fomething 
like what is called finery cinder, becomes highly and 
-permanently magnetic. Such peculiarities as thefe, ope- 
rating for ages, may allow a deg'ce of magnetical im- 
prrgiution (in whatever this may conlift) to take place, 
to which we can fee no reftmblance in our experiments. 
It would be worth while to place iron wires in a tube 
in the magnetic direftion, which could be kept of a 
proper red heat, while it is converted into sethiops by 
fteara. It is not unlikely that it would acquire a fe«- 
fiblc and permanent magnctifm in thi« way. It may 
be, that the little atoms, as they arrange themfdvts in 
a fort of cryftalline or Symmetrical fotm, may alfo ar- 
range fo as to favour magnctifm. WcTe this tried ia 
the vicinity of a llrong magnet, the effect might be 
more remarkable and prccifc. Perhaps, too, whue iron 
is precipitated in a metallic form from its folutions by 
another metal, fomething of the fame kind may happen. 
Wc know, that ptopcr ore* of iron, expofed to cemen- 
tation in a low reel heat, in the magnetic direftion, be- 
comes magnetic. 

Notice has been taken in the Enry!. att. Vakia- Ksiursl 
tion, of the attempts of ingenious men to explain thecaafctof 
change which is obici vcd in all parts of the globe, on the « h »F* 
the direction of the msriuer's ree'dlc, the gradual clwoge^jj^ 111 ' 
of the variation. The hypothecs of l)r Halley, that,^. 
the globe which wc inhabit is hollow, and inclofes a 
n.agnttic nucleus, moving round another axis, is not 
incontinent with any natural law, if be did r.ot fuppofe 
the interval filled up with fome fluid. The action of 
the nucleus and fhell on the intervening fluid would 
gradually bring the t*o to one common motion of to- 
tation, as may be inferred from the reafoningit employ- 
ed by Newton in his remarks on the Caitcfian vortices. 

Leaving 
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Leaving out this circumftance, there it only another 
caufe which can affect, anil rr.ult affect, the rotation of 
both; namely, the mutual action of the magnetic nu- 
cleus and the msffci. nf magnetic matter in the (hell. 
If the axis of rof.tion of this nucleus be difFerent from 
the line joining its magnetic pole*, thefe poles will have 
a mo'ion relative to the fhell ; and this motion inay ca- 
fily be conceived fuch at will produce the changes of 
magnetic direction which we ohfrrve. It may even 
produce a motion of the northern magnetic pile in one 
direction, and of the fouthern pole in the oppofite di- 
rection, and this with the appearance of different period* 
of rotation, as fuppnfrd by Mr Churchman. We may 
here obfer»e, by the way, that the change of magnetic 
direction in this country is not nearly lo great as is 
commonly imagined. The horizontal needle has thift- 
ed its pofition about 3 c 0 at London fince 1585; but 
the point of the dipping needle hat not changed ic u . 
We may slTu ohferve, that when the pole of the central 
magnet changes its place, the magnetifm of an eaten- 
five Jlratum, influenced by it, may fo alter its difpofi- 
tion, a* to change the portion of the comptfs needle in 
the oppofite direction to that of the change which the 
central magnet alone would induce on it. 

Hut as motions have not yet been afligned to this nu- 
cleus, which quadrate with' the obferved pofitions of the 
needle, and as the very exiftence of it is hypothetical, 
it may not be am if* to examine, whether fuch a change 
of variation may not be explained by what we know of 
the laws of magn«ti£m, and of the internal conftitution 
of this earth? 

1. It is pretty certain, that the reins in which load- 
ftones are found are not parts of the great magnet. This 
appears from their having two poles while in the mine, 
ard alfo from the very imall depth to which man has 
been able to penetrate. When we compare the pofitions 
of the dipping needle with thofe of a fmall needle near 
a magnet, we mull infer, that the poles are very far be- 
low the luiface. 

Yet we know, that thereare magnetifablc ftrata of very 
great extent occupying a very conliderable portion of 
the external covering. Though their bulk and abfolnte 
power may be fmall, when compared with thofe of the 
great magnet, yet their greater vicinity to the needles 
on which obfervatiors aie made, may give them a very 
feniible influence. In this way may a great deal of the 
obferved irregularities of the pofitions of the needle be 
accounted for. In the Lagoon at Teneriffc, FruilUt 
obferved the variation 13" 30 weft in 17:4, while at 
the head of the ifland it was only 5 . The dip at the 
Lagoon was 63" 30', greasy furpafllng what was nb- 
fervei in the neighbourhood. Muller found, in the 
mountains of Bohemia, great and defultory differences 
oi declination, amounting fometimes to 50 . At Man- 
tus, the variation in 175" was li" ; while at llononia 
•rd Hrixia it was nearly 18 . O'Cil irregularities were 
obferved by < '.orte in the Citilph of Finland, cfpecially 
near the ifland of Suffari, among foriie rocks : on one of 
thefe, the needle fhewed no polarity. Captain Cook 
and Captain Phippi obferved differences of 11°, extend 
ing to a conliderable dittance, on the we't coalls of 
North America. In the neighbourhood of the ifland 
Klba in the Mediterranean, the pofition of the needle is 
greatly affected by the iron ft rata, in which that ifland 
lb much abounds. In this country, there are alio ob- 
a 
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ferved fmall deviations, which fxtemi over confidcable 
tract* of ountry, irdicfting a gitat extent of ttraia 
that are weakly magneto Since fuch ftrata receive 
their magnetifm by induction, in a manner fimilar to a 
bar of hard (led, and Gnce we know that this receives 
it gradually, it may very p'ohaSly happen, that a long 
fcries of years may clapfc before the magnetifm attaint 
its ultimate difpofition. 

Here, then, is a nneflary change of the m-gnetic di- 
rection; and although it may be very different in diffe- 
rent places, according to the difpoGtion and the power 
of thofe ftrata, there muft be a general vcrgency of it 
one way. 

2. It is well known that all metals, and particularly 
iron, ate in a progrefs of continual production and it- 
metallization. The veins of metals, and more particu- 
larly thofe of iron, are evidently of pofterior date to • 
that of the rocks in which they are lodged. Chemiftry 
teaches us, by the very nature of the fubftances which 
compofe them, that they are in a ftate of continual 
change. This is another caufe of change in the magne- • 
tic direction. Nay, wc know that fotne of them have 
fuddenly changed their fituation by earthquakes ar.d 
volcanoes. Some of the fireams of lava from Vcfuvius 
and jf.tna abound in iton. This has greatly changed 
its fituation ; and if the ftrata from which it proceeded 
were magnctical, the needle in its neighbourhood muft 
be affected. Nay, fubterranean heat alone will effect a 
change, by changing the magnetifm of the ftrata. Mr 
Lievog, royal aftronomer at beffeftedt in Iceland, writes, 
that the g-rat eruption from Hecla in 17K3, changed 
the direction of the needle nine degrees in the immedi- 
ate neighbourhood. This change was produced at a 
mile's dillancc from the frozen lava ; and it diminifhrd 
to two degrees at the diftance of i{ miles. He could 
not approach any nearer, on account of the heat Hill re- 
maining in the lava, after an interval of 1 4 months. 

All thefe caufe s of change in the direction of the 
mariner's needle muft be partial and irregular. But 
there is another caufe, which it cofniical and untveifal. 
Dr Halley's fuppofltion of four poles, or, at leaft, the 
fnppofition of irregular and diffufed poles, fcems the 
only thing that will ryree with the obfervations of de- 
clination. Wc know that all magnetifm of this kind 1 
(that is, difpofed in this manner) has a natural tendency 
to chsnt,'c. 1 he two northern poles may have the fame 
or oppofite pclarities. If they are the fame, their ac- 
tion on each other tends to diminilh the general magrtC" 
tilm, and to caufe the centre of effort to app-oach the 
centre of the magnet. If they haveoppolitc polarities, 
the contrary effect will be produced. The general mag- 
netifm of each will increafc, and the pole (or its centre 
of effort) will approach to the fur face. In either of 
thefj cafes, the compound magnetifm of the whole- may 
change exceedingly, by a charge by no mean-> COilfidcr> 
able in the r? .'gnctifm of ep.eh pair of poles. It i» diffi- 
cult to fu'ject this to calculation ; but the leader may 
have ver) cotivincii g proof of it, fcy taking a Rrong 
avd -. weaker m gnrt of the fltne ler^'h, ?nd one of 
them, at leaft, o( ftetl not harder than fpring ten per. 
Lay tlicm acrof* each other like an acute lette: X 1 
ami then place a compafs nettle, fo th't its plane of ro- 
tation nviy be prrpen.licular to the plant of the X. 
Note exactly the polition in whuh the iKcdle fettles. 
In a tew minutes after, it will be found to change cop* 

iUeiaUy,, 
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fiderably , although do remarkable change i as } ct hap- 
pened to the magnets thcmfclves. 



We flatter ourfelvci. lhat our readers will grant that 
' the preceding p:*ges contain what imy jullly be called 



it impel, not the iron, but the furrounding tir, 
fwceping it out of the way s and thus giving occaiton 
for the furrounding air to rufh around the nwgnct, and 
to hutry the bit» of iron toward it. There is, perhap*, 
more ingenious refinement in this thought than in any 
of the nnpullive tlieoriea adopted fincc hi* day by Drs 



the orr.in a theory of magnetifm, in a* much as we have been able Cartes, Eulcr, and other great phiiofoDhers : But it i» 

<if magna* 
tiini. Hr 
potbtfil of 



to include every phenomenon in one general fact, the 
induction of matrnrtifm ; and have given fuch a dc- 
fcription of that fact, and its moditicatioru), that we ran 
accurately predict what will be the appearance* of mag- 
nets nud iron put into anydeured fituation with refpect 
to e?.ch other. If t'ur notions of phjloiophic*l rlifqui 



fition (delivered in art. pHiL.«sorHv, 
juil, 1 we have explained the fubotdiuale 
have given a theory of magnetilm. 

Bui it is net eafy to fati«fy human enriofity. Men 
have even inveftigated, ot fought for cmfc* of the per- 
feverancc of matter in its prefent condition. We have 
not beui contested with Newton'* theory of the celcf- 
tial motions, and have fought for the caufe of that mu- 
tual tendency which he called gravitation, and of which 
all the motions are particular inflances. 

I'hilof .phtrs have been do lefj ir.qurfrtive after what 
may be the caufe of that mutual attraction of the difli- 
tnilar polei, and the repulfson of the limilar poles, and 
that fiuilty of mutual impregnation, or excitement, 



fag<tcioufly remarked by I). Gregory, in his Mb. notes 
on Newton, that this theory of Lucretius falls to the 
ground ; becaufc the experiments fuccccd juft as well 
under water as in the air. As to the explanations, or 
drlcriptions, of the canals and their dock gates, open- 
ing in one direction, and fhuttingin the other, conitruc- 
Brit, j be lions tliat are changed in an inftani in a bar of iron, by 



changing the pontton of the magnet, we only wonder 
that men, who have a reputation to lofc, fhould ever 
hszird inch crurfe and unmcchanical dreams before the 
public eye. 'I be mind of man cannot conceive the pof- 
ubility of their formation ; and it they are really form- 
ed, the effects fhould be the very cppofitc of thofe that 
arc obfervrd : the dream fhould move thofe bodies lcaft 
which afford reaJy channels for its paffage. If a rag 
of iron filings be arranged by the impullion cf fuch a 
ftream, it fhould be earned along, by it ; and if it is 
ptllal toward one end of the nugnet, u fhould, be im- 
pelled /rem the other end. Since we now know, that 
each particle of tilings is a momentary magnet, we mull 



which fo remarkably diltinguifh iron, in it* various Kates, allow a timilar ilream whirling round each, la that 
from all other fub.lancca. Ybe action of bodies on each 
other at a didance, has appeared to them an abfurdity, 
oud all have had recourfe to fume material intermedium. 
The phenomenon of the arrargetneni of iron filings is 
extremely curi'U*, and naturally engages the attention 



It is hardly poflible to look at it without the thought 
a-ifmg in the mind of a dream iffuing from one pole of the 
magnet, moving round it, cntcriog by the other pole, and 
again iffuing from the former outlet. Accordingly, thia 
notion ha* been entertained from the earlieft times, and 
differert fpeculatifls have had different ways of conceving 
how this dream operated the effects which we obferve. 

The fimpletl and moil obvious was jult to make it 
*& like any other ftream of fluid matter, by impullion. 
Impullion is the thing aimed at l-y all the fpeculatifls. 
They h ive a notion, that we conceive this way of com. 
mnnicating motion with intuitive clearncfa, and that a 
thing is fully explained when it can be (hewn lhat it is 
a cafe of impulfion. We have confidcrtd the authority 
of thefe explanations in the article Impulsion of this 
Supplement, and need not repeat our reafons for refufing 
it any pre eminence. But even when we have (hewn 
the phenomena to be cafes of impullion by fuch a ftream, 
the greeted, difficulty, the moft curious and the mod 
tmbarrafling, U to afecttain the fources of this impuliive 
motion of the fluid — How, and fiom what caufe does it 
begin ? What forces bend it in curves round the magnet } 
Thofe philofophers, whofe principle obliges them to ex- 
plain gravitation alio by impulfe, mufl have another 
Ilream to impel this into its cuives. Acting by impul- 
fion, thi* magnetic ilream mull lofe a quantity of mo- 
tion equal to what it communicate*. What it to re- 
ilnrc this? What direct* it in a particular courfe thro' 
'the magnet .' And what is it that can totally alter that 
courfe —in a moment— in all the phenomena of induced 
magnetifm ? How does it impel i Lucretius, either 
«f himfelf, or Tasking after the Greek philofophers, 
1 



explanation which exceeds all power of conception i 

But hat it ever been fhewn, that there is any impul- 
fion at all in thefe phenomeni : Where is the impelling 
fubftancc i The only argument ever offered for its ex- 
igence is, that we are reiolved that the phenomena of 
magcutifm fhall be produced by impullion, and the ar- 
rangement of iron filings looks fomewhat like a ftream. 
But enough of thia. We truft lhat we have fhewn the 
way in which this arrangement obtains in the cleared 
manner. Every particle becomes magnetic by induc- 
tion. This is a fact, which fets all reaConing at defi- 
ance. The polarity of each rag is fo cUfpofcd, that 
their adjoining ends turn to each other. I his is ano- 
ther uncontrovertible tact. And thefe two facts explain 
the whole. The arrangement of iron tilings, therefore, i* 
a fccoi.dary fact, depending on principle* more general} 
and therefore cannot, confidently with juil logic, be al- 
fumed as the foundation of a theory. 

Had magnetifm exhibited no phenomena beftdea the 
attraction and repuliion of magnets, it is likely that we 
fhould not have proceeded very far in our theories, and 
would have contented ourfelves with reducing thefe 
phenomena to their mofl general laws. But the com- 
munication of magnetifm feems a great myflery. The 
f:mplc appioach ot a magnet communicates thefe powers 
to a piece of iron ; and this without any diminution of 
its own powers. On the contrary, beginning with mag- 
nets which have hardly any fenfiblc power, we can, by 
a proper alternation of the manipulations, communicate 
the ftrongeil magnetifm to as many hard Heel bais as 
we pleafe ; and the original magnets (hail be brought 
to their hlghetl degree of magnetifm. We have no 
notion of powers or faculties, but is qualities of fome 
fubftances in which they are inherent. Vet here is no 
appearance of lomething abllraited from one body, and 
communicated to, or fhared with another. The pro- 
cefs is like kindling a great fire by a fimplc fpark ; here 
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ti no eomitimii«ti<jn, but only Mca/io* given to the ex- 
of powrri inherent in the combuflible matter. It 
probable, that the cafe ic the lame in mag'.e- 



titm; and that all that is performed in making a magnet 
it the excitement of powers already in the ftcel, or the gi- 
ving nceafion for their exertion j an burning the thread 
which tics together the two ends of a how, allowi it to 
unbend. This notion did not efcape the fagacity of 
Dr Gilbert ; and he is at much pains to mew, that the 
tnirio mn^Httka in a quality inherent in all magnetical 
bodies, and only requires the proper circumflancc for its 
exertion. He is not very fortunate in his attempts to 
explain W it is developed by the vicinity of a mag- 
net, and how this faculty, or actual exertion of this 
power, becomes permanent in ore body, while in an- 
other it requires the conftant prcfence of the magnet. 
Isacarcfcal ^ '* to Mr jE pinna, of the Imperial Academy of St 
cG. Peterfburgh. that we are indebted for the firit really 
""*• philofophical attemot to explain all thefe myitcrics. 
We mentioned, in the article Electricity, Su/fl. the 
circumflance which fuggefted the firft. hint of this the- 
ory to ./Epinus, srie. the refemblance between the at- 
tractions and repulftoea of the tourmaline and of a mag- 
net. A material caufe of the electric phenomena had 
long been thought familiar to the philofophers. They had 
attributed them to a fluid which they called an electric 
fluid, and which they conceived to be fhsred among bo- 
diet in different proportions, and to be transferable from 
one to another. Err Franklin's theory of the Lrydcft 
phial, which led him to think that the faculty of pro- 
ducing the eledrical phenomena depended on the defi- 
ciency as well as the redundancy of this fluid, combi- 
ned with tire phenomena of induced electricity, fuggeft- 
ed to iEpinus a very peifpicuoiu method of Hating the 
analogy of the tourmaline and the magnet ; which he 
publifbed in i 758 in a paper read to the academy. 

Reflecting more deeply on thefe thing*, Mr jEpinus 
came by degreee to petceivc the perfect fimilarity be- 
tween all the phenomena of electricity by p ifiiion and 
thofe of magnetifm ; and this led him to account for 
them in the lame manner. As the phenomena of the 
Eeytlen phial, explained in Franklin's manner, (hews 
that a body may appear electrical all over, by having left 
than its natural quantity of the electric fluid, at well at 
by having more, it feemed to follow, that it may alfo 
be fo in refpeet to different partt of the fame body 5 
and therefore a body may become electrified in oppo- 
fitc ways at its two extremities, merely by abftracting 
the fluid from one end, and condenfing it in the other; 
and thus may be explained the phenomena of induced 
electricity, where nothing appears to have been commu- 
nicated from one body to the other. If this be the cafe^ 
the two ends of a body tendered electric by induction 
fhould exhibit the fame distinctions of phenomena that 
are exhibited by bodies wholly redundant and wholly 
deficient. The redundant ends fhould repel each other; 
fo fhould the deficient endt ; and a redundant part 
fhould attract a deficient. All thefe refults of the con- 
jecture tally exactly with obfervation, and give a high 
degree of probability to the conjecture. The fimilarity 
of thefe phenomena to the attractions of the diffimilar 
poles of a magnet, and the rrpulfionsof the fimilar poles, 
it fo flriking, that the fame mode of explanation forces 
itfelf on the mind, and led Mr iEpinut to think, that 
the faculty of producing the tnagcetical phenomena be- 
Sur-i.. Vol. II. Parti. 



longed to a magnetical fluid, refiding in til bodies fufcep. 
tible of magnetifm ; and tint the exertion of chit facub 
ty reqnire nothing but the abftraction of the fluid from 
one end of the magnetic bar, and its conftipation in the 
other. And this conjecture was confirmed by obser- 
ving, that in the induction of magnetifm on a piece of 
iron, the power of the magnet is not diminvfbed. 

All thefe ctYcumftances led Mr /Epinus to frame the 
following hypothefis : 

1 . There exifts a fubflancc in all magnetic bodies, 
which may be called the magnetic fluid ; the particles 
of which repel each other with a force decreafing at the 
diflance increafrs- 

z. The particles of magnetic fluid attract, and are 
attracted by the particles of iron, with a force that va- 
ries according to the fame law. 

3. The particles of iron repel each other according to 
the fame law. 

4. The magnetic fluid movea, without any confides, 
rable obflni&ion, through the pores of iron and foft 
fleet ; but is more and more obtlrueted in its niotion as 
the fled is tempered harder; and in hard tempered fleel, 
and in the ores of iron, it it moved with the greatcft 
difficulty. 

In confrquence of this fuppofed attraction for iron, 
the fluid may be contained in it in a certain determinate 
qMantity. This quantity will be fuch, that the Sccumula- 
ted attraction of a particle for all the iron balances, or is 
equal to, the repulfion of all the fluid which the iron con- 
tains. The quantity of fluid competent to a particle of iron 
fs fuppofed to be fuch, that the repiillion exerted between 
it and the fluid competent to another particle of iron it 
alfo equal to its attraction for that panicle of iron : And 
therefore the attraction between the fluid in an iron bar 
A for the iron of another bar D, is juft equal to its re- 
pulfton for the fluid in B j it is alfo equal to the rcpuj. 
fion of the iron in A for the iron in B. This quantity 
of fluid refiding in the iron may be called its natu* al 
quantity. 

In confequence of the mobility through the pores 
of the iron, the magnetic fluid may lie abftracted 
from one end of a bar, and cjndenfed in the other, by 
the agency of a proper external force. But this is a 
violent flate. The mutual repulfion of the particles of 
condenfed fluid, and the attraction of the it on which it 

uniform diftribu- 
we fhall clear- 
ly perceive, that fomewhat of this tendency muft ob- 
tain in every flatc of enndenfation and rarefaction, and 
that there can be r. perfect equilibrium only when the 
fluid is diffufcd with perfect uniformity. This, there- 
fore, may be called the natural state of the iron. 

If the refiftance oppofed by the iron to the motion 0/ 
the magnetic fluid be like that of perfect fluids to the 
motion of folid bodies, arifing entirely from the com- 
munication of motion, there is no tendency to uniform 
diffufiou fo weak as not to overcome fuch refiftance, and 
finally to pioduce this uniform ditlnbiuion. But (as 
is more probable) if the obftruetion refemblet that of a 
clammy fluid, or of a foft plaflie body like clny, fome of 
the accumulation, produced by the agency of an exter- 
nal force, may remain wheu the force it removed ; the 
diffufion will ceafc whenever the cqualifing furcojh jutt 
in equihbrio with the obftruQion. 

All the preceding circumflancet of the hypothefis 
T arc 
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has quitted, tend to produce a more unil 
tion. If we reflect on the law of action, < 
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'are fa pciftetly annlogous to the hypotbeGs of Mr AL- 
pinus for explaining the electrical phenomena, which is 
given in detail in the article Electrici rv of thit Sup- 
pltwtnt, that it would be fuperfluous to enter into a mi- 
nute JitcufCon of their immediate rcfultt. Wc there- 
fore beg the reader to pcrul'c that part of the article 
Electricity where the dement* of jEpinuV* hypothch* 
arc delivered, and the phenomena of induced electricity 
explained furs, from a it. to 6:. inclufive), and to 
fuppofc the difcourfc to relate to the mugnctica! fluid. 
Let N, S, n, I, be confidcred a* the overcharged and 
undercharged parts of a magnetical body, or toe pole* 
of a magnet, and of iron -endcred magnetical by induc- 
tion. Wc- lhah confine otu obfervations in this place 
to thofe circumfl auces in which, the mechanical pheno- 
mena of magnetifm arc limited by the circtimllance, that 
magnets alvra-, & contain their natural quantity of fluid ; 
fo that iheii action on iron, and on cadi other, depends 
entirely on its unequable diftiibution ; as is the cafe 
y 5 with induced electricity- 

Let the magnet NAS (fig. s6.), having its north 



la T in > pole NA overcharged, be fet near to the bar o B * 01 
JJ rjJJSJi common iron, and let their axes form one ftraight line, 
fcuwv. Then (as in the cafe of eleitrics) the overcharged pole 
N A acts on the bat B only by means of the redundant 
fluid which it contains. For that portion of its fluid, 
which is juft fuffident fur faturating the iron, will repel 
the_fluid in B, jult as much as the iron in NA attracts 
it ; and therefore the fluid in B lultains no change fiom 
this portion of the fluid in NA. In like manner, the 
pole SA acts on P only in confequence of the iron in 
SA, which is not saturated or attended by its equiva- 
lent fluid. 

If the fluid in B is immoveable, even the redundant 
fluid in NA, and redundant iron in SA, will pro- 
duce no finfible eflcft on it : For every particle of iron 
in B is accompanied by as much fluid as will balance, 
by it* repullion* and attractions, the attractions and re- 
pulfion* of the equidistant paiticlc of iron. But as the 
magnetical fluid in B is fupprued to be eafily moveable, 
it will be repelled by the redundant fluid in AN toward 
the remote extremity n, till the reiiftance that it meet* 
with, joined to its own tendency to uniform diffufion, 
juft balances the tepulfion of AN. Thi* tendency to. 
uniform diffufion obtain* as foon as any fluid quits it* 
place ; as has been fufficicntly explained in the Supple- 
mentary article Electricity, u° 16. 17. Sec.' 

But, at the fame time, the redundant iron in AS at- 
tracts the fluid in B> and would abitisct it from Bn, 
and condenfe it into B /. This attraction oppofes the 
tepulfion now mentioned. But, becaufe AS is more 
remote from every point of B than AN is from the 
fame point, the rcpullions of the redundant fluid in AN 
wiil prevail ; and, on the whole, fluid will be propelled 
toward n, and will be rarefied on the part hi. But as 
to what will be the law of diitribution, both in the re- 
dundant and deficient parts of B, it is plain that no- 
thing can be faid with prcxifion. This mutt depend on 
the diftribution of the fluid in the magnet NAS. The 
more diffufed that wc fuppofe the redundant fluid and 
matter in the magnet, the farther removed will the cen- 
tres «>f effort of its poles be from their extremities ; the 
fmaller will be the action of AN and AS, the fmallcr 
will be their difference of action ; and therefore the 
will be the condenfation in B n, and the rare 
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faction in B /. Hence we learn, in the outfet of thi* 
attempt to explanation, that the action of a magnet will 
be fo much the greater as its pole* are more concentra- 
ted. This it agreeable to observation, aud gives fume 
credit to the hypothecs. We can juft fce, in a very 
general manner, that the floi'J will be nrcr than it: na- 
tural Rate i:s t, and denfer in n; and that the change 
of deniity is gradual, and that the deniity may be re- 
prefented by the ordinates of feme line c b d (tig. 27.), 
while the natural deniity i» rcprefectcd by the ordinate* 
to the line C b D, parallel to j n. There will be iome 
point B of the iron bar, where the fluid will be of its- 
natural dtnfity, and the ordinate Hi will meet the line 
c b J in the point of its inteifcction with CD. 

All this action is internal and imperceptible. Let 
us inquire what will be the ftnftblt external action. 
There is a fuperturity of attraction towards the magnet: 
For fince the magnetic action is fuppoftd to dimimfh 
continually by an iucreafe of diftance, the curve, whofe 
ordinate rrpiefcnt the forces, has its convexity toward 
the axis. Alfo, the force of the pole* AN, AS are 
equal at equal diftance* : For, by the hypothecs, the 
attraction and repuliion of an individual particle are 
equal at equal diltance* ; and the condensation in AN 
is equal to the deficiency in AS, by the fame hypothe- 
cs ; becaufe NAS itill contains its natural quantity of 
fluid. Therefore the action of both pole* may be ex- 
preffed by the ordinates of the fame curve, and they will 
differ only by reafon of their diftanccs. We may there- 
fore exprefs the actions by the four ordinate* Mm, Pf, 
N», Q__7, of fig. 2. ; of which the property (deduced 
from the Angle circumilaacc of its being convex to- 
ward the axis) it, that Mm-f Q q is greater than P^ 
+ Ms. There is therefore a furpius of attraction. It 
m only this furpius that ia perceived. The fluid, move- 
able in B, but retained by it fo as not to be allowed to 
eirape, is preffed towards its remote end « by the ex- 
cefs P/ — ^ 7 of the repulfion of the redundant fluid 
in AN, above the attraction of the redundant iron in 
AS. This excefs on every paiticlc of the fluid ts Irani- 
mitted, by the common laws of hydroltatics, to the 
ft rat um immediately incumbent on the extremity m, and 
B is thus preffed away from A. But every particle of 
the fold matter in B it attracted toward* A by the ex- 
cefs M m — N a of the attraction of the redundant 
fluid in AN above the repulfion of the redundant iron 
u i AS : and thi* excefi is greater than the other ; for 
m -J- 7 ia g r eater than p -f- ». 

The piece of common iion n B / ia the-efbre attract- 
ed, in confequence of the fluid in it having been pro- 
pdlcd towards its remote extremity, and diftributed in 
a manner fumewhat refembling its diitribution iu NAS. 
Now, in this hypothefts, magnetifm is held to depc id 
entirely on the diitribution of the fluid. B has there- 
fore become a magnet, has magnetifm induced on it, 
and, only ki confequence of this induction, is attracted 
by A. 

Had we fuppofed the deficient, or fouth pole of A, 
to have been acareit to B.thc redundant matter in AN 
would have attracted the moveable fluid in B more than 
the remoter redundant fluid in AS repels it ; and, on 
this account, the magnetic fluid would have been con- 
flipatcd in B/, and rarefied in B n. It would, in thi* 
caie alfo, have been diftrib tiled in a manner umilar t<* 

it* 
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to fitmtion in the magnet 

hive been a momentary magnet, having its redundant 
pole fronting the deficient or diflimilar pole of A. It 
m plain, that there would be the fame fnrphis of attrac 
tion in this as in the former inftancc, nnd B would (on 
the whole) be attracted in confequence, and only in con- 
frquence, nf having had a properly difpofed magnetifm 
induced on it by juxta pofition. The frnfible attrac- 
tion, in thia cafe, it a confequtnet of the diflribution now 
defefibed ; becaufc, ftnee the fluid conflicted in the 
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And B would therefore wire reprefented in fig. 7. th« actions of fome of the 
poles on the moveable fluid in the iron arc oblique in 
regard to the length of the puces ; but, fince the move- 
able matter i» ftippofed to be a fluid, it will ftill be pro- 
pelled alorg the pieces, notwithllanding their obliquity, 
in the fime manner as gravity makes water occupy the 
lower end of a pipe lying obliquely. If indeed the 
magnetic Auid could cfcape from the iron without any 
obftruetion by the propulfion of the magnet, it could 
produce no attraction, or fcnfible motion, any more 
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end next to A cannot quit B, the tendency of toil fluid than light docs in a tranfparent body. What is demon- 
toward A mutt prefs the fblid matter of B in thin di- flratcd of the etcclric fluid in the Supplemental article 
Tcction (by hydro!! atical laws) more than this folid 
matter is repelled in the oppoflte direction 

Thus it appears, that the hypothecs tallies precifely 
v i'.U the induction of magnetifm. We do not caU this 
an explanation of the phenomenon ; for the fa£t is, that 

it is the hypothefis that if explained by the phenomc- Ifthe key and wire have the pofition fig. 10 n° t. 
non : That is, if any perfon be told that induced mag- the fluid is expelled from the parts in contaft, and is 



Electricity, n" 133. is equally true here. Why the 
fluid does not efcape when it is fo perfectly moveable, 
is a quell ion of another kind, and will be confidered af- 
terwards ; at prefent, the bypolbefu is, that it docs not 
efcape. 



condenfed in the remote ends. So farftom attracting 
each other, the key and wire muft repel. They are 
temporary magnets, having their fimilar poles fronting 
each other. They mufl repel each other, if prefented 
in • fimilar manner to the fouth pole of the magnet. 
If they be prefented as in n° 7. fig. 10. where the 
But the Agreement with this fimplcft poffible cafe of ofiions of both poles of the magnet arc equal, the flatc 

of the fluid in them will not be affected. The icdun- 
dant pole of the magnet rcpeli the moveable fluid ii 
both the key and the wire toward the upper endt, ; lint 
the deficient pole acts equally on it in the oppofitr di- 
be without rectkin. It therefore remains uniformly distributed 
through their fubftance ; and therefote tbey can cxhi- 



iielifm is produced by the aft ion of a fluid, in confe- 
quence of its fituation beirg changed, he will find, that 
in order to agree with the attraction of diflimilar, and 
the repulfion of fimilar poles, he muft accommodate 
the fluid to the phenomena, by giving it the proper- 
76 tie* aligned to it by jEpinua. 
Cnrfarmi- p, nt tne pjrreCTrtent with thil 

Lvraduns tnc n, °^ f |rr, l'' e example of induced magnetifm, is not 
with avail enough to make u* adopt the hypothefis as adequate to 
™ierj nf the explanation of all the magnetic phenomena 



We 



piroame- mu (j CO nf ont the hypothefis with a variety of obferva 
tions, to fee whether the coincidence will be without 
exception. 



When the key CB, m fig. 8. is brought below the bit no appearance of magnetifm. 
conftipatcd north pole N of the magnet SAN. its own But if the key and wire be prefented to the fnme 
moveable fluid is propelled from C towards B, and is part of the magnet, but in another pofition, a« fhewn 

in fig. 8. n° 3. the fluid of the key will be abflrsficd 
from C, and condenfed in B, by the joint action of 
both poles of the magnet. The fame thing will happen 
in the wire BD, Here, therefore, we have two mag- 
nets with their diflimilar poles touching They w ill at- 
CB tract each other llrongly ; mid if carried gradmlry to- 



jftd in CB nearlv after the f?me manner as in SAN. 
Therefore the redundant fluid in the lower end of the 
key repels the moveable fluid in the wire BD more 
than the redundant matter in the upper end C attracts 
h ; and thus the fluid is rarefied in the upper end of 
the wire BD, and condenfed in its lower end D. 
and BD therefore are two temporary magnets, having 
their drfEmtlar poles in contact, or nearefl to each other. 
1 his is all that is required for their attraction. This 
effect is promoted by the action of N on the wire BD, 
alfo propelling the fluid toward D ; and thus increafing 
the mutual attraction of CB and BD. In like 



ner, when the key CB is held above the magnet, the 
moveable fluid in it is more attracted by the redundant 
nutter in SA than it is repelled by the more remote 
redundant fluid in AN. The fame thing happens to 
the fluid in the wire BD. Therefore CB and BD 
muft attract each other ; and the key will carry the 
wire, although the magnet is below it, and alfo attracts 
it. Thia Angularity proceeds from the aim oil perfect 
mobility of the fluid in the two pieces of common iron, 
which renders their poles extremely conftipatcd; where- 
as the hardnefs required for the fixed magnetifm <>f the 
magnet prevents this complete conftipatinn and rare- 
faction. This can be ftrictly demonftrated in the cafe 
of flendcr rods of iron ; but we can fhew, and expe- 
rience confirms it, that in other cafes, depending on the dar.t matter in S, in the induction of the mjj'nttic Mate 
fhape and the temper of the pieces, the wire will rot on A. Being more remote frrrrt A than S is, it can- 
adhere to the key, but to the magnet. not wholly prevent the accumulation in the tij:x.r end 
In the various fituations and poGtiont of the key and of A ; hut it renders it fo trying, that the remaining 

T i attrf.ctwii 



ward the upper or lower end of the magnet, they will 
fcparate before the point B arrives abreaftof N or S. 
For fimilar reafons, the pieces of iron preltnted to the 
middle of the magnet, as in fig. io will have one fide 
a weak north pole, ami the other fide a weak fouth 
pole ; but this will not be confpicuous, unlcfs the pieces 
be hioad. 

This experiment fhe'rs, hi a very perfpicuous man- 
ner, the competency of the hypothefis to the explana- 
tion of the phenomera When the fluid is not moved, 
magnetifm is not induced, even on the moil fufceptible 
fabflance. 

When a piece of iron A (fit*. 10.), nearly as large aa 
rhe magnet can cerry, hangs at either pole, a large piece 
of iron B, brought near to the pole on the other fiJe, 
fhould caufc it immediatily to full- If S be the defi- 
cient pole, it cairfes the fluid in A to afcend to the top, 
End A is attracted : but, for the fa;r.e reason, it caufes 
the fluid in B to accumuhte in iti lower end. This 
redundant fluid mult evidently counteract the redun- 
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attraction thence ariiing cannot fupport the weight of 
A. This is a very irflnictivc experiment. 

But if, on the contrary, we bring a large piece of 
iron C below the heavy key A, this piece C will have 
its fluid accumulated in its upper end, both by the ac- 
tion of A on it, and by the adion of the magnet. The 
attraction of the magnet for A mould therefore be aug- 
mented ; and a magnet mould cany a heavier lump of 
iron when a great lump is beyond it. And it it clear 
(wc think), for fimilar rcafons, that the magnctitm of 
the magnet itfclf in fg. i i. O.ould be increafed hy 
bringing a great lump of iron near its oppulhe pole : 
for the magnet differs fom common iron only in the 
dtgrec of the mobility of its fluid. 

When a coir.paf» needle is placed oppofite to the re- 
dundant pole N of a magnet AN (fig. 18), it arranges 
itfclf magnetically. It a piece of common iron be now 
prefented lattrally to the near point of the neeule, the 
redundant matter in the adjoining parti of the needle 
and the iron Ihould m?ke them upel ; but if prcfented 
to the rtmote err 1 , the redundant matter in the iiou 
Ihould attract the redm.d.mt fluid in that end of the 
needle, and that end mould turn toward the iron. 

A parctl of llcnder iron vires, carried by the pole of 
a magnet, at in fig. 29. mould avoid each other. If N 
be the redundant pule, the fluid in each wire will be 
driven to the remote end, where it mult repel the fimi- 
laily fituatcd fluid of ita neighbour. The lame exter- 
nal appearance tnult be exhibited by piece* of wire hang- 
ing at the deficient pole of the magnet. 

The redundant pole of a u^gnet A (fig. 3c) being 
held vertically above the centre of two pieces of com- 
man iron, moveable round a llcnder pin, icndcre the 
middle of each deficient, and their extremities redun 
dant ; therefore they fhould repel each other, and f pre ad 
out. The fame eifeel Ihould be pioductd by the un- 
der charged p<'le of A. 

The redundant pole of a magnet A being applied to 
one branch of the piece of forked iron NCS (tig- J'-)t 
fhould drive the fluid into its remote part* C, and then 
the branch NC fhou'.d be able to induce the magnetic 
ftate on a bit of iton D. But if the deficient pole S 
of another magnet b be applied to the other branch, 
theft actions mould counteract each other at C, 
and the iron Ihould remain indifferent, and fall. — Vet 
the magnet B alone would equally caule C to carry the 
piece of iron. 

It isfnrcly unnrcefary to demnr.ilrate, that the con- 
ficquence of this hypotlielis mutt be, that when a mag- 
net put* auy piece of iron into the magnetic (late, it* 
own magnetilm is improved. For the induced magne- 
tifm of the iron is always* fo difpofed as to give the fluid 
in the magnet a greater conllipation where alien Jy coa- 
denfed, and to abfttact more fluid from the parts alrea- 
dy deficient. If magnctifni he produced by fuch a 
fluid, a magnet muft always improve by lying any how 
among pieces of iron. 

But the cafe may be very different when magnets are 
kept in each other* neighbourhood. When the overchar- 
ged poles of two magnets arc placed fronting each o- 
ther, the redundant fluid in each repels that in the other 
more than it attracts the remoter redundant iron. The 
magnets null therefore repel each other. Moreover, 
in rendering them magnctical, the repullion of redun- 
dant fluid, or the attract!**! of redundant matter of feme 



other magnet, bad been employe*! ; find when the mag- 

net was removed, foenc of the conttipated fluid over- 
came the ohftruction to its uniform diffusion, and cfca- 
ped ioto the deficient pole ; what rem sins is withheld 
by the obtt ruction, and the rcftoring fo-ces arc jutl in 
eejuilibrio with this obftruction. If we now add to 
them the repullion r.f redundant fluid, directed toward 
the deficient pole, lome more of the conltipatcd fluid 
mull be driven that way, and the magnet mull be weak- 
ened. Nay, it may be deflroycd, and even reverted, 
if one of the magnets be very powerful, and have its 
own magnet ifm veiy fixed ; that is, if its fluid be very 
redundant, and meet with very great obftruction to its 
motion. Hence it aifo ihould follow, that the repul- 
sion obfetved between two magnets Ihould be weaker 
at tire fame diltance than their attraction, and (Wild 
fellow a different law. For. in the courfc of the expe- 
riments, the lituation of the fluid in the matrons i* con- 



tinually changing, 
form dirtV.lVon. 
Letu 



eg to a 



of uni. 



into the fenfiblc eflVa of lhU E *p2»j 
fluid on a magnet which cannot move from its place, V |f n ^ e 
but can turn on its centre like a corrpafs needle. ThiSj <WCTi ,. 4 
fcaiccly requires any difcoflion. Wc Ihould only be re-«4 i«.u:.';. 
peating, with regard to the redundant fluid and redun- 
dant matter, what we formerly taid in regard of north 
pole anJ fouth pole ; the little magnet mint arrange it- 
fclf nearly in the tangent or a magnetic curve. But it 
require* a more minute inveftigation to determine what 
the fenfiblc phenomenon fhould be when the fluid of the 
little magnet is perfectly movtable. 

Suppofe therefore a particle (J (fig . 32 ) of magne- 
tic fluid, at perfect liberty to move in every direction, 
and acted on by the redundant and deficient poles of a 
magnet NAS. The redundant iron in 3 attracts C in- 
the direction ami with the force CF, while the redun- 
dant fluid iu N repels it in the direction and with the 
force CDi By their joint r.irion it muft be uiged in 
the direction and with the force (J t, the diagonal of 
the parallelogram CDEF, which muft be accurately a 
tsngent to a magnetic curve. If this particle of fluid 
belong to the piece of iron h C /, which lies in thv.t veiy 
direct. on, it wdl imqucftior>ably be pufhei towards the 
extremity «. the fame muft happen to other parti- 
cle!'. Hence it appears that a piece of common iron 
in tikis lituation and politijn mult become a magnet, and 
onift retain this portion ; only the mechanical energy 
of tlic lever may change the equilibrium of the magne- 
tic force* a little ; because when the piece of iron nC/ 
ha« any fenfiblc magnitude, the action 011 its different 
points will be a little unequal, and may compote dia- 
gonals which divide a little from the tangent. 

Should the iron needle chance not to have the exact 
polition, but not deviate very far from it, it is aifo- 
clear that the fluid, not being able to efcapc, will prcft 
on the lide toward which it is impelled ; and thus will 
ciufe the needle to turn on ita pivot, and finally arrange 
itfclf in magnetical and mechanical equilibrium, devia- 
ting fo much the let* from a tangent to a magnetic 
curve as the piece of iron it fmallcr. Any piece of 
common iron, held in the neighbourhood of a magnet, 
will become more overcharged at one end and under- 
charged at the other, in proportion as the polition of ita 
length comes nearer to the tangent of a magnetic curve. 
A llendcr wire held perpendicular to this polition, that 
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m« perpendicular to the carve, fhould not acquire any 
,4 fenfible magnetifm, cither attractive or directive. 
!■■■■> We furely need rot now employ many word* to 
t".on d ihe fccw that a parcel of iron filings ftrewed round a img- 
hnMd n(t ' ^ iaa ^ * rran fC c themfelves in the primary magnetic 
iron ti'tii-^t curves, or that when ftrewed round two magnets they 

.„ lh<<iild foTm the fecendary or compofite curve*. 
Eip'mi Let u* now enquire more particularly into tl»e modi- 
twiof fications of this accumulation of magnetic- fluid which 
' may lefult from the nature of the piece of ii 



iron, aa it k 

put into the magnetic ftate. j'he propelling force of 
nil the mutual tcpulfion of the particles of 
a*y of in- £ u id in B, and alio i»gainfl; the obftruction to its motion 
through the poic* of B. The greater this obftruction, 



ltd of per 
trtKiUm,A acta againft 

M>< of itl- 

rnTate* tne fmaller will be the accumulation which lufficcs, in 
Bugieiim. conjunction with the obttructiou and the at ti action of 
the deferted iron, to balance the propullive force of the 
redunda: t fluid in the overcharged pole of A. Tliia 
circumftance therefore mutt limit the accumulation that 
can be produced in a given time. Therefore the mag' 
netifm produced on foft Keel or iron fhould be greater 
than that produced in hard ft eel at the fame dillance. 
Hence the great advantage of foft poles or of armour, 
or of capping, to a loadftone, or to a bundle of hard 
bars. The k>eft form and dimenGons of this armour is 
certainly determinable by mathematical principles, if 
we knew the law of raagnctical action, and the difpnfi- 
tion of the magnetifm in our loadftone ; but thefe arc 
too imperfectly known in ail cafes for us to pretend to 
give any exact rule*. We molt decide experimentally 
by making the caps large at firft, and reducing them till 
we find the loadftone carry kls ; then make them a 
fmall matter largtr The chief things lobe minded are 
the purity, the uniformity, and the foftnefs of the iion, 
•nd the clofeft. poffible contact. 

If the obttroctiori rcfemblc that to motion through a 
clammy fluid, the final accumulation in hard ilccl may 
be nearly equal to that in iron, but will require much 
longer time. Alfo, becaufe fuch obftruction to the mo- 
tion of the fluid will neatly balance the propelling force 
in parts that arc far icmoved from the magnet, the ac 
cumulation will begin thereabout*, while the bar beyond 
is not yet affected. A redundant pole will he formed 
in that place. This will operate on what is imnudiaitly 
I it, driving the fluid farther on, and occasioning 
ulation at a fmall diftance. This may 
produce a limilar effect in a ftill fnnllcr degree farther 
on. Thus the Heel bar will hive the fluid alternately 
cor. den fed jud rarclied, and contain alternate north and 
fouth poles Thi-i ft.-.tc ot distribution will not be oer- 
matient ; fluid will be gradually changing its place ; 
thefe poles will gradually advance along the bar, the re- 
moter pole* becoming gradually more diffufc and faint; 
and it will not be till after a very long time that a re- 
gular magnetifm with two poles will be produced. To 
ftate mathematically the procedure of this mechanifm 
would require many pages. Yet it may be done in 
fome Ample cafe*, as Newton ha* Hated the procefs of 
aerial undulation. Hut we cannot enter upon the talk 
ii, this limited dilTcrtation. What is faid in the Supple- 
mentary article El*ctmcity (n°ii7, 218.) on the 
diftribotion of the electric fluid in an imperfect infula- 
tor, will affift the reader to form a notion of the ftate 
of magnetifm during it* induction. That fuch alterna- 
, proceed from fuch mechanifm, we have fuficicnt 
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proof in the inftancc mentioned in the former part of 
this article. The wave, or curl, produced on the 
fiufacc of a clammy fluid, is a phenomenon of the fame 
kind, an A owing to finribl caufes 

When the magnet which hai produced all thefe chan- 
ges i* removed, it is evident that a part of th-s accu« 
rmiktion will be undone again. The rcpulfion of the 
Condrnlcd fluid, and the attraction of the delerted iron, 
will bring back fore of the fluid. But it is very evi- 
dent, that a put ».f the accumulation will remain, by 
reafon of the obftruction to its motion in returning ; 
and this remainder mull be fo much the greater as the 
obltructioti to the chtnge of ft nation is greater. In 
ftiort, we cannot doubt but that the magnetifm which 
remains will be greater in hard than in fpring tempered 
ftee-1. lo 

'1 hus have '.ve feared the hypothrfts in a great variety Ra'ionaltr 
of circ.'mftattces and fixations, and pointed out what " f th * P ro - 
fhmild be the external appearance in each. We did J^/* 
not, in CTch inftance, mention the perfect coincidence miguet*. 
of thefe confequence* with what is really obfervtd, but 
left it to the recollection of the leader. > he coinci- 
dence ia indeed lo complete, that it fecma hardly pof- 
fible to refufc granting that nature operates in this or 
fome very fimilar manner. We get forne confidence in 
the conjecture, ard may even proceed to explain com- 
plicated phenomena by this hypothetical theory. We 
might proceed to fhew, that the effects of *ll the me- 
thods practifed by the artifts in making artificial mag- 
nets are cafy conft cjuencea of the hyootheda ; but this)- 
is hardly neceflary. We fhall juft mention fome facts in- 
thofe procefles which have puzzled the naturalifls. 

1. A lining magnet is known to commonicite the 
greateft magnetifm to a bar of hard Iteel; but Mufchtn- 
broek frequently fouiid, that a weak magnet would 
communicate more to a loft than to a hird bar. 

Explanation. When the magnet is Itrong enough to 
impregnate both as highly as they are cnpable or, the 
hard bar mull be the Itrongelt i but if it can fatuiate 
neither, the fpring tempeied bar muft be left the molt 
magnetic*!. 

a. A Itrong magnet has fumetimes communicated no 
highi* magnetifm thin a weaker one ; both have been 
able to fiturate the bar. 

3. A weak magnet has often impaired a ftrong one 
by limply palling along it two or thiee limes ; but a 
piece of uon always improvcj a magnet by the fame 
treatment. 

Explanation. When the north pole of a weak but 
hard magnet is fet on the ncth pole of a ftiong one, it 
mult certainly repel part of the fluid towards the other 
end, and thus it muft weaker, the mrgnet. When it it 
carried forwaid, it cannot repel this back again, becautc 
it is not of ufelf fuppofed capable of making the mag- 
net fo Itrong. Hut the end of a p'tcc of- iron, always 
acquiring a magnetifm oppofite to that of the part 
which it touches muft increafe the accumulation of 
fluid where it is alteady condenfed, and muft expel mora 
from thofe parts which are already deficient. 

4. All the part* of the procefs of the double touch, as 
practifed by Mcffr* Mitchell and Canton, are eafily ex- 
plained by this hypothecs. A particle of fluid p (fig. 
33.), fituated in the middle between the two magnets 
ia repelled in the direction p e by the redundant pole oC 
the magnet AN, whole centre of effort i* fuppofed to 
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be at C. h is attra&ed with an equal force in the di- 
i eel ion /• d toward the eentre of effort of the deficient 
pole of AS. By thefc combined a&ion* it it impelled 
in the direction />/. Now it is plain that, although by 
inrreafing the diftartce between N and S, the force* 
with which thefe pc lea act on /• a-c diminithed. ytt the 
compound force// n.ay increafe by the diminution of 



the angle <\pe. If the aft ion it as — ./•/will be great- 
. Cof. dp/. * , , * 

hm Tf> 1 Xi * TrftJunun1 ' or (nniny) when 



tfl 



•Sin.' J/fX Cof. ////it a maximum : but thit depend* 
on the place of the centre of effort. We can, however, 
gather from thit obfervation, that the nearer we fup- 
pofe the centre* of effort of the polct N and S to the 
extremities of the magnet*, the nearer mull they be pla- 
ced to each other. But we muft tlfo attend to another 
circumftance ; that by bringing the pole* nearer toge- 
ther, although we produce a greater action on the in- 
tervening fluid, thit a&ion ij exerted on a fmaller quan- 
tity of it, aud therefore a left efl'e& may be produced. 
This maket a wider pofition preferable ; tut we have 
too imperfe& a knowledge of the ciicuru Annce* to i>e 
able to determine thit with accuracy. 1 he unfa- 
vourable a&ion on the fluid beyond the magnctt muft 
alfo be considered. Yet all this may be alcertained with 
p-ecifion in fome very fimple inftancct, and the deter- 
mination might be of ftrvice, if we had rot a better 
method, independent of all hypothef ct or theory ; name- 
ly, to place the magnet* at the diftance where thty arc 
rb/trved to lift the heavicft bar of iron ; then we are 
certain that their a&ion it mod favourable, all circum- 
Aarcet being combined. 

We alfo lee a fuflicient irafon for pieferring the po- 
4it'on of the magnctt employed by Mr Anthcaume 
(2nd before him by Mr Servington Savery ), ill hi* pro- 
coft for making artificial magnet*. The form of the 
parallelogram dpe/'xt then much more favourable, the 
diagonal //being much longer. 

We alio fee, in general, that, by the method of 
r'cuble touch, a much greater accumulation of fluid may- 
be produced than by any other known proceft. 

And, lattly, fmce no appearances indicate any* diffe- 
rence between natural and artificial magnetifm, this hy- 
pclhefi* it equally applicable to the explanation of the 
phenomena of natuial magnetifm ; fuch at the pofition 
«f the horizontal, and of the dippjr-.g needle, and the 
impregnation of natural loadftone*. ' 

Having fuch a body of evidence for the aptitude of 
thit hypothef:* for the explanation of phenomena, it 
will furely be agreeable to meet with any circumflance* 
which render the hypothefit itfclftr.ore probable. 'I hefe 
arc not wanting ; idthot<gh it muft be acknowledged 
that nothing hi* ytt appeared, bciides the phenomena 
of nwnctilrv, to give us any indication of the fxiflrncc 
rf fuch a fluid ; but tbtrt are many particular* in their 
appeal ance which greatly referable- the mechanical pro- 
8t pctit». of a fluid, 
r^f'th 1" ^>- atip g » '"d > mn t ni allowing it to cool in a 
etiftence C P° fitl ' OR perpendicular lo the magnetic dire&ion, de- 
efaimg- Aroys itt magnetifm. Iron is expanded by littit. If 
ne;ic»l the particle* of the magnetic fluid are retained between 
thofe of the iron, notuithfianding the forces which tend 
to cVftufe thrm uniformly, they may thut tfcapc from 
be/, ween the ferrugintou. particks which with-hcld them. 
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For Gmilar rcafont, magnetifm mould be acoufred \jm 
heating a bar at-d letting it cool in the mtg\i«ie di- 
re&ioo. But, bHides tin* evident mechanical npporiu- 
tiiij of motion, the iiinon of fiic (>>r whatever nam* 
the ncologitlt may choofe to give to the caufe of cx- 
panton and of heat) with the oaniclct of iron may to- 
tally change the ection of tho'.e pirticlet on the parti- 
cle, of fluid in immediate conta& with them ; nay, it 
may even change the fenlible law of a&ion between 
magnet and rntgnet. Of this no one can donbt who 
undcrftand* the application of mathematical fcience to 
corpufcular attra&ion (See BosroricH, S*ppl.) A 
change may be produced in the a&ion between magiseu 
without any remarkable change happening in the ac- 
tiont within the magnet, and it may bejuft the reverie. 
The union of fire with the magnetic fluid may increase 
the mutual repu'.fion of its partt, at it doet in all aerial 
fluid* or gzfet. Thit alone would produce a diflipation 
of forre magnetifm It may intre*fe the attra&ion (at 
icfcr.fible diftances) between the fluid and the iron, a* it 
doet in nnmberleft cafet in chemiftry. 

It it well known that violently knocking or hammer- r srt | 
ing a mngtct weaken* it* force, and that hammering a.*™* 
p:ecc of iton in the magnetic dire& ion will give if forne^ Ldilt 
magnetifm. By thit treatment the part* of the iron 
are put into a tremulous motion, alternately approach- 
ing and receding from each other. - In the inftantt of 
their receft, the pent up particlet of the fluid mav make 
their tfcr.pc. A quantity of fmall fhot may be uni- 
formly mixed with a quantity r>f wlieat, and will ie- 
main fo for ever, if nothing diflurb the vtflcl ; but con- 
hr.uc to tap it fmartly with a flick for a longtime, and 
the grains of fmall fhot will rfcapc from their confine- 
ments, and will all go to the bottom. We mav con- 
ceive the particles o"t magnetic fluid to be affected in 
the fame way. Tire fame effe& is produced by grind- 
ing or filing magnet* and loadftonet- The latter are 
frequently made worthleft by. grinding them into the 
proper ftupe. This fhould Le avoided at much at pof- 
fible, are! i» fhould always be done in mould* made of 
foft iron and very mzflivc; but thit will not always pre- 
vetit the diflipation of Jtreng magnetifm. As a farther 
reafon for r.fligning thit caufe for the diflipation in fuch 
cafes, it muft be ohferved ( Mufchenbrock take* notice 
of it), that a magnet or loadftone may be ground at itt 
neutral point without much damage. But we had the 
following moft diftin& example of the proceft. A very 
fine artificial magnet was fulpended by a thread, with 
itt fouth pole down. A per fun was employed to knock 
it inceflantly with a piece of pebble, in fuch a manner 
at to make it ring very cleaily, beirg extremely hard 
and elallic. Itt magnetifm was examined from time to 
time with a -very fmall compaft needle. In three quar- 
ters of an hour, itt magnetifm was not only deHroycd, 
but the lower Cud fhewe^ (:gn* of a north pole. The 
fame magnet was a^ain touched, and made a* Hrong as 
before, and waa then wound about very tight with 
wetted whipcord, leaving a fmall part bare in the middle. 
It was again knewked with the pebble, but could no 
longer ting. At the end of three quarter* of an hour 
its tnagne'rifm was flill vigorous, and was not near gone 
after two hours and a quarter. Wc difcharged a Ler- 
den jar (coated with g«4d leaf) in the fame' way. It 
flood on the top of an axit ; and while thit waa turned 
round, the edge was rubbed with a very dry cork filled 

with 
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with rofin, sad fattened to the end of a glaf* rod. This 
n.a'c the jar found like the glafs of a harmonica. One 
uf them :\n fplit in this operation. 

A [mill bar of Heel was heated red hot and temper- 
ed lurj between two flrong magnets tying in fhaUow 
boiel filled with water, and wa* more ftrongly impreg- 
nated in I hi* way than in any other that we could think 
of tor a bar of that fhapc. It has not yet been afcer- 
uir.cJ in what temperature it is moll fnfceptible of m-?g- 
oetifm, but it wai conltderably hotter than- to be jttft 
vifible in a daik place. It it v.o objection to our way 
of conceiving mtgnctifsn, that the fluid it immoveable 
or inactive when the iron is red hot. Either of thefe, 
or both of them, may refult from the union with the 
caufe of heat. Even a particular degree of expaoGon 
may fo change the law of action at to make it immt,vt- 
ablt ; or the union with caloric may render it InaHivf at 
all fcnfible diflances. We cannot but think, that tome 
very inftrucVve fcfls might be obtained by experiment* 
made on iron in the moment of iti production, and 
change* in various chemical procefTet. All imgnetifm 
is gone when it it united with fulphur and aifenic in the 
grcatcft number of ore* ; and «hen it it in the ftatc of 
an nchre, ruft. xthiops, or folution in acids ; and when 
united with aflringint fubftancea, fuch as galk When, 
and in what ftatc, does it become magnetic ? And 
whence comes the fluid of JEpinwi ? It were worth 
while to try, whether magnets have any influence in 
the formation or cryftalliaation of the martial falts ; 
and what will be their cfleil on iron when precipitated 
. from its folutions by another metal, &c. ice. 
Vbymig- There remains one remarkable fad to be taken no- 
nroliavc lice of, which, in one point of view, is a confirmation 
of the hypothefi.., but in another prefents confidcrable 
Su'-olc!" difficulties. It is wtll known, that no magnet has ever 
been feen which has but one pole ; that is, on the hy- 
pothecs of iKpinus, which is wholly redundant, or 
wholly deficient. If all magnetifm be either the imme- 
diate or the tcmote effect ot the great magnet contain- 
ed in the earth, and if it be produced by induction, 
without any communication of fubftance, but only by 
changing the di'fpofition of the fluid already in the iron, 
we never fhould fee a magnet with only one pole. It 
mud be owned, that we never can make fuch a magnet 
by at:y of the proctflirs hitbeito defcribed; but the ex- 
igence of fuch does not fcem impofCble. Suppofing a 
mtgnet, of the mo'.l regular magnetifm, having only 
two poles; and that we cut it through at the ueutral 
point, or that we cut or break ofT any part of it— the 
tec! is, (for the experiment hat been tried ever fince 
men began to fpeculate about magnetifm), that each 
part becomes an ordinary mzgnct, with two poles, one 
of which is of the fame kind as before the feparation. 
The queflion now if, What fhould happen according to 
the theory maintained by vEpinus i—Triaam. Thtor. £■ 
led. ei Magueufnti, p. 104, fitC- 

Let NAS (fig. ..'4.) be a magnet, of which N is 
the overcharged pule. Let the ordinate* of the curve 
DAE exprrfs the difference between the natural dcnli- 
ty of the flui'.', in a (late of uniform diffirfion, and its 
tVnfity a« it it really dilpoled in the magnet. The 
area / n ND will then- rxpref* the quantity of redun- 
dant fluid in the part n N, and the area 7 ESm cxpref- 
k» the fluid wanting in the part S m. The interfcaion 
A mark* that part of the msgntt where the fluid it of 
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its natural deofuy. Stppofe the part N» to be .V pi- 
rated from the reft, containing the redundant fluid 
ND^». The tendency of this fluid to efcape from the 
iron with which it is connectel will be greater (Mr 
aftpinus thinks) than before ; becaofe its tendency to 
quit the ms>gnet fo-mtrly wa* reprefled by the attrac- 
tions of the redundant mstter contained in AS. Thia 
is certainly true of the extremity N ; i;ay, perhaps of 
all the old external fur face. Fluid will therefore efcape. 
Suppofe that fo much ha* quitted the iron that the 
point a ha* the fluid of its natural denlity, it is repre- 
fented in t? there i» Kill a force operating at », tend- 
ing to efcape, ariftng from the repulfion of all the re- 
dundant fluid * DN. If thia be {ufftciene for overco- 
ming the obftruftion, it will really efcape, and the iron 
will be It A in the Mate rrprefeoted by 4, with an 
overcharged part /N, and an undercharged part f n. 

In like manner, the tendency of the magnetic fluid 
furronnding the magnet to enter into it* deficient pole, . 
will be greater when it i* fcparated from the other, not 
being checked by the repulfion of the redundant fluid 
in that other- 
Mr jEpinus relate* fotne experiment* which he made 
on this fubjeeV The general refult of them wa*, that 
the moment the pan* were fcparated, each had two 
pole*, and that the neutral point of each magnet was 
much nearer to the pUcc of their former union than to 
tbeir other end*. In a quarter of an hour afterward; 
the neutral point* had advanced nearer to their middle; . 
and continued to do fo, by very fmall fteps, for fome 
hours, and fometirne* days, and finally were fUtionaty j 
in their middle*. g 4 

We acknowledge, that this reafoojng doe* not :Jto-»Defc<** »f 
grthcr fatis fy us, and that the gradual progrefs of the? 1 " 1 
neutral point toward the middle of each piece, although ,n ** 
agreeable to what fhould refult from an efcape of fluid, 
is not a proof of it. We know already, that the in. 
dn&ion of magnetifm i» a prngrefEve, thing ; and we 
fhould have expected this change of the iituation of the 
neutral point, whatever be the nature of magnetifm. 
There is fornethrng fimirar to this, and perhaps equally 
puz/ling, in the immediate recovery of magnctifa which 
has been weakened by heat ; it is partly recovered ort 
cooling 

But onr chief difficulty is thi* : At the point A 
(ftg. 34.) every thing i* in equilibrium before the frac* 
tuie. '1 he partide A i» repelled by the redundant 
fluid in AN, and attracted by the redundant matter in 
AS ; yet it does not move, for the magnetifm ia fup. 
pofed to have permanency. Therefore the obftruAion 
at A cannot be overcome by the united rcpullion of 
rt N and att rail ion of AS. Nor can the obflrmftion 
at N be overcome by the difference of thefe two forces. 
Now feppofe AS annihilated. The chauge made on 
the ftaie of thing* at A is furely greater than that at 
N, bicaitfc the force ab?trac?.ed is greater, the diflance 
being Ifcfs. It does not clearly appear, therefore, that 
the removal of AS fhould cc cation an efflux rt N. This, 
however, is not impoffiole ; becaufe the fluid may be fo 
difpofed, by great comlipatton near N, and no great 
excels of denlity rear rt, that a fmallrr change at N 
may produce an efBttx - here. But furely the tendency 
to efcape at A mull now be diminifhed, inflead «T be- 
ing greater after the fracture. Aud if any efcape froi*. 
N, this will Ui.Il mote dimioiih that tendency to ef rpe 

f.v a 
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from A. It doe« not therefore appear a clear confe- 
quence of the general theory, that the cemftipated fluid 
(Iiould efcape ; and more particularly, that A fhould 
become deficient. And with refpett to the entry of 
fluid into the other fragment, and its becoming over, 
charge! at m, the icafoning fcemt Hill left convincing. 
The ltep» of the phyfical proceft in the two pirts of 
the original magnet are by no means convertible or 
counterpart! of each other. There it nothing in the 
part AS to retVmble the force of repulfion really exert- 
ing it fclf in the correfponding point of AN. There 
would be, if there were a panicle of fluid in tliat place; 
but there it nol. 'i*hc tendency therefore of external 
fluid to enter there, does not refcmble .the tendency of 
the internal fluid to expand and diffipate. It is true, 
indeed, the diicotufe fhould be confined to poinu of 
the furfaor. But the internal motion mull alfo be con 
fider^d ; aud the great objection always remain, name, 
ly, that the obllruction at A (n" i.) or at r» (n=> J.) 
it fuffkicnt to prevent the pafiagc of a particle of fluid 
from the pi>le AN into the pole AS, when urged by 
the repulfion *-f the fluid in the one an J the attraction 
of the iron in the other; and yet will nut prevent the 
cicapc of a particle when one of thole caufes «*f motion 
M removed. Add to this, that the whole hypothcii* 
aflumc at a principle, that the refinance toclcape from 
any point i* greater th*n the obilruciioa to motion 
through the pure*. 1 hit il readily granted ; for how- 
ever gieat wc fuppofe the attraction, in the limit' of 
phybcal contact, it will be no obftrui::ou to motion 
through the pout, becaufe the particle is equally af- 
fectcd by the oppofite lidct of the pore* t whereat, in 
quitting the body altogether, there it nothing beyond 
the body to counteract the attraction by which it it re- 
tained. 

There feemt fomething wanting to accommodate thia 
beautiful hypothefit of Mr vKpiuus to thi* remarkable 
phenomenon ; iiud the coincidence it other wile fo com- 
plete, that we are almoll obliged to conclude that it i* 
merely a deficiency, arilirg from our not having a fuf- 
ficient knowledge of the law of magnetic anion. I hit 
it quite fufficicnt : For it may be iHtcjUy dcnionflralcd, 
that if the magnetic action decreafct in higher ratio 
than that of the fquarcs of the distance*, the [ crmancu- 
ry of the fluid in any particular difpufitirm has scarcely 
any deperdence on the particlct at any fcnliblc diftancc-, 
and it affected only by the variation! of its denfity (See 
Electricity, Su/>/>/. n c 217. for a cafe Come what fi 
miltr). Therefore, if the fluid be fo difpofed, that itt 
denfily may l>e rcprefentcd by the ordinates of fuch a 
curve at it drawn in fig. 34. Iiaving itt two extremities 
concave toward the axis, and a point of contrary flex- 
ure at A, the tendency to efcape at A will be the great- 
eft, poffiblc ; and when the magnet it broken at A 
(n* ■«)« or when the fluid hat taken the arrangement re- 
prefented by n" 3. it camt.ot flop there, and mu/J become 
deficient in that part. Now, it mull be acknowledged, 
that we ate not abfolutcly certain that the magnetic 
action it in the precifc inveifc duplicate ratio of ttie di- 
ftancc. All that we are certain of it, that it it much 
nearer to it than to cither the iuvcrfc fimple or inverfc 
triplicate ratio. We own ourfjeWea rather difpofci to 
afcribe the prcfent difficulty to our ignorance of fome 
circumltancc, puiely matheuiatical, overlooked, or in if- 
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taken, than to think a conjecWe unfounded, which tat- 
he.-, fo accurately with fuch a variety of phenomena. 

We may here obferve, that we are not altogether fa- 
tiafied with iEpinut't form of the experiment. He did 
not break a magnet ; he fet two fteel ban end to end, 
and touched them at one bar, making the magnctiftn 
perfectly regular ; he then fcpatated them, and found 
that each had two poles. But wa# he certain that, 
when j lined, they made but one magnet.' We have 
/bnietimct fuecciried in doing this, as we thought, by 
the cuivea of iron filing* ; but on putting the uecdle 
w ith which we were examining their polarity into pro- 
per tituations, we foiMtimct found it in the feennd in- 
tcrfcct.:on of the fecondary curvet, fhewing that the ban 
were really two ui?gncts, and not one. 

On the other hand, when a piece is broken off from 
a magnet, the fuecufijon and claftic tremor into which 
the parts are thrown, and even the bending previout to 
the fracture, may give opportunity to a diffipation, 
which could not othcrwifc happen. The parts fhould 
be feparated by corrolion in an acid, and the graduil 
change of magnclifm fhould be cartfully noted. The 
writer of this article has made fome experiments of this 
nature, the tefultt of which prtfent fome curious obfer- 
vations : but they arc not vet brought to a conclusion 
that it fit to be laid before the public. f; 

Mr Pre*ot of Geneva, in a diffcrtation on the origin Hrp^Mi 
of maguetic forces, endeavours to give a theory which °f l> "' i " - 
obviates the only difficulty in that of yripinut ; but it 
is incomparably more complex, employing two fluids, 
which by their union compofe a third, which he calls 
combined fluid. There it much ingenuity, and even 
nvulicmatical addrefs, in adjusting tic relative properties 
of thofe fluids. But fome of them arc palpably incom- 
patible ; t.\. -r. the particles of each attract each other, 
but thoie of the other kind moft itrongly ; yet they are 
both elaltic like air. This it furcly inconceivable. — 
Granting thi», however, he (nits hit different attractions 
fo that a ftroug elective attraction of the combined 
fluid for iron decompofes part of the fluid in the iron, 
and each of its ingredients occupies oppofite ends of 
the bar : then will the bars approach or recede, accord- 
ing at the near ends contain a different or the fame in- 
gredient. All this is operated without tepultion. 

But the whole of this it mere accommodation, like 
jEpinus's, but fo nuch more complex, that it re- 
quires vety intenft contemplation to follow the author 
through the confeqttencei. Add to this, that hit attrac- 
tions are operated by another fluid, infinitely more fubtle 
than either ot thofe already mentioned, every particle 
of thefe being, as it were, a world in comparifon of 
thofe of the other. In fhort, he adopts all the extra- 
vagant fuppo ilioi* of J e Sage of Geneva, and every 
thiti^ is ultimately isnpoluoo, Nor is the contrivance 
for obviating the difficulty (fo often mentioned) at all 
clear and convincing ; ar.d it is equally gratuitous with 
the rctl. Wc cannot think tint hypothefit at all inti- 
tled to the nan e of explar.iilinit. ^ 

Thi* mult ferve for an. account of the hypothefit ofRrnurfct 
Aipiiius. Th': philosophical reader will fee, that how- <•"> hyp*- 
ever exactly it may tally with every phenomenon, it thdt1, 
cannot be called an explanation of the phenomena ; be- 
caufc it it the phenomena which explain the hypothe- 
fis, or give u* the character* of the magnetic fluid, if 

fuch 
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But we ere not obliged to admit this 
cxiftence, as we admit tint to be the true dccyphc 
ting of a letter which make* tenfe of it. In that 
cafe we know both parts of the Aibject-— the character* 
and the founds ; but are ignorant which cot ref pond* to 
which. Did wc fee a fluid abftractcd from one part 
of a bar and conftipated in another, ami perceive the 
abtt raction and conflipation always accompanied by the 
obferved attractions and rcpullions, the rules of philo- 
fophical difcuffion, nay, the conflitution of oar own 
mind, would oblige us to affign the one as the caufe or 
occalion of the other. But this important circumflance 
is wanting in the prefent cafe. Wc think, however, 
thst it merits a olofe attention : and we entertain great 
hopes of its being one day completed, by including this 
Cngle exception. 

At the fame time, ft muft be owner!, that it gives no 
exter.Son of knowledge ; for it can have no greater ex- 
tenGon than the phenomena on which it is founded, and 
cannot, without nfk of error, be applied to an untried 
cafe, nf a kind diflimilar in its nature to the phenomena 
on which it is founded. We doubt not but that its in- 
genious author wwuld have faid, that a bit broken off 
from the north pole of a magnet would be wholly a 
north pole, if he had not known that the fact was 
otherwife. 

But this hypotheds greatly aids the imagination in 
conceiving the procefs of the magnetical phenomena. 
The more we (ludy them, the more do they appear to 
refemblc the protrufion of a fluid through the parts of 
•n obftructing body. It proceeds gradually. It may 
be, as it were, overdone, and regorges when the propel- 
ling caufe is removed. The motion is aided by what 
we know to aid other obftructed motions. As a fluid 
would be conllipated in all protuberances, fo the facul- 
ty of producing the phenomena is greater in all fuch li- 
tuations, &c. &c. This, joined to the impoflibility of 
f peaking, with dearnefs of conception, of the propsga- 
tion of powers without the protrufion of fomething in 
which they inhere, i;ivcs it a hold of the imagination 
which is not cafily fhaken off. 

To fay that nothing is explained when the attrac- 
tion of the fluid is not explained, and that this is the 
main qucftion, gives us little concern. We offer no ex- 
planation of this attraction, more than of the attraction 
of gravity. There is nothing contrary to the laws of 
human intellect, nothing inconfrftcnt with the rules of 
reafoning, in faying, that things are to conftituted, 
that when two particles are together, they feparate, 
although we arc ignorant of the immediate caufe of 
their fcparation. Thofe who think that all motion is 
performed by impulfion, and who explain magnet ifm 
by a flream of fluid circulating round the magnet, 
mutt have a- other fluid to impel this fluid into its cur- 
v iliocal path ; for they infill , that the planets are fo 
impelled. Then they mutt have a third fluid to de- 
flect the vertical motions of the fecond, and fo on with- 
out end. This is evident, and it is abfurd. But we 
have faid enough in the article Impulsion, Suppl. to 
fhew that all bypoibefu framed on purpole to explain ac- 
tion t dijianli by impulfion are illogical ; becaufe im. 
pulfion requires explanation as much as the other, and 
neither the one nor the other will ever be reforved into 
amy thing but the fiat of the Allwifc Author of the 
tiuiverfe. 

SvrtL. Vol. II. Part I. 
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We conclude with dcfin'ng the reader to remark, that , S; 
the explanation which we have given of the mignetical , rh * * " cc * 
phenomena is independent of the hypothefw of jEpi- t^XSZ 
nus, or any hypothefw whatever. We have narrated a pj( litC% 
variety of very ditlinguifluble facts, and have marked 
their diflinctions. We have been able to reduce them 
to general clatte*; and even to groupe thofe cl a flies into 
other* (till more general ; and at hut, to point out 
one which is difcoverable in them all. This is giving 
a philofophical theory, in the Arictcit feofe of the word; 
becaufe we fhew, in every cafe, the rnodincation of 
the general fact which allots it this or that particular 
place in the claifificatiou. Titus wc have fhewn tl:at 
the polarity or directive power of magnets i* only a mo- 
dification of the general fact of attraction and trpiilfiom 
l)r Gilbert's theory of ttrrtflrial magnetiini is indeed a 
hypothefis, and we enounced it as fuch. It only claim* 
probability, and we apprehend that a very hi^li drgiee 
of credit will be given to it. 

We hope that many of our readers will have their 
coriofity excited by the account we have given of AL\n- 
BU3's theory. To fuch we earneftly recommenri the fe- 
rious perufal of his book Teniamtn Theeru Ehttritittitu 
el Magnetifmi, AuH. F. JEpino, Peiropoii, 1 7 rg. Van 
Swindcn has included a very good abstract of it in his 
id volume Sir P EltHriciti, written by Profeffor Stcig- 
Ichner of Rat'fbon or Ingolftadc The mathematical 
part is greatly Amplified, and the whole is prrfented in 
a very clear and accurate manner. Mr Van Swindcn is 
a profeffed foe to all hypothefes ; but he is not mode- 
rate, and we wifh that we could fay that he is candid. 
He attacks every thing; and takes the opportunity of 
every analogy pointed out by .rEpinus between magnc- 
tifm and electricity to repeat the firft fentence of his 
difTcrtation, namely, that magnetilza and electricity are 
not the fame; a thing that VLpiruu alfo maintain*. But 
he even charges Alpinus with a mittakc in his fur.da. 
mental equations, which invalidates his whole theory. 
He fays that jEpinus has omitted one of the adling 
force* affirmed in his hypothefls. Thisisamotl ground- 
lefs charge ; and we own that we cannot conceive how 
Van Swindcn could fall into fuch a millake. We *te 
unwilling to csll it intentional, for the mere purpofe of 
raifing a man of ftraw to knock him down again. 
Abbe Haiiy of the French Academy ha* ilfo publifhed 
an abridgment of JEpinus's theory, with many excellent 
remarks, tending to clear the theory of the only defect 
that has been found in it. This work was much ap- 
proved of, and recommended by the Academy. Wc 
have not had the good fortune to fee a copy of it. >R 

The reader cannot but have remarked the clofe analo- Analog of 
gy between the magnetical phenomena and thofe of indu- mi^nctUm 
ced eledricity ; indeed, all the phenomena of attraction »' <i tle<ari * 
and repulfion are the fame in both. The mechanical r " 
competition of thofe actions produces a directive power 
and a polarity, in electrical as well a* in magnetical bo- 
dies. Wc can make an electrical r.eedle which will ar- 
range itfelf, with rtfpect to the overcharged and under- 
charged ends of a body electrified by mere pofuion, jufl 
as a compafs needle is arranged by a magnet. We can 
touch a nick of fealing wax in the manner of the double 
touch, fo as to give it pole* of confiderable force and 
durability. A* a red hot flee) bar acquire* permanent 
pole* by quenching it near a magnet, fo melted wax 
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pofitive and negative electric. Some have inferred a a Paris fur U mrilleare ennftruftion des BoulTo!fi de df» 
famenef* ot origin of thefc two fprcir* ^>f powers from cliuation. Recueil de* pieces courounees, turn v 
th< fe various circumftr.no:* «f rcfrmblmce ; but the F.uh ri opufcuh, torn, iii coniinens Thcoriam Mig. 
original (nfa feem to be diftinct on many account-.. ncti». Berlin, »7yi. 

/Epini Oratio Aca-lemioa, 1758. 
Aiy'mi item Comment, l'ettop 
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Ele&ricity L- common to all bodies. The caofe of 
magnetifm, can opmtt only on iron. Although light- 
ning or an ' 1 rtricd fliock gives oolaiity to a needle, 
we need not infer the identity of the cautc becaufe the 
polarity which it gives is always the fame with that gi- 
ven by great heat ; and there is always intenfe heat in 
this operation. The phenomenon which looks the moft 
like an iudication of identity of the origm of electricity 
and magnetifm is the direction of the rays of the aurora 
borealis — they converge to the fame point of the hea- 
vens to v-'hich the elrvited pole of the dipping needle 
directs itfelf. But this it by no means a fufnx-itnt foun- 
dation for eSablifhirg a famenefs. Eleftncitv an! 
ansgnetifm may, however, be related by means of fome 
powers hitherto unknown. Hut we are decidedly of 
•pinion, that the electric and magnetic flui i ate totally 
different, although their mechanical actions are fo like 
that there is hardly a phenomenon in the one which hat 
not an exact counterpart in the other. But we fee 
them both operating, with all their marks of diftinc- 
tion, in the fame body ; for iron ard loadftonet may be 
i-h-cVificd, like any other body, and tlieir magnetifm 
fuffers no change or modification. We can fet thefc 
two forces in oppofition or compofition, juft ai we can 
oppofe or compound gravity with either. While the 
iron filings are arranging themfclves round a magnet, 
the mechanical action of electricity may be 
either to promote or Kinder the arrangement- T 
therefore diftinct powers, inherent in different fubjects. 
But there are abundance of other phenomena which 
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Anton. Brugmanni tcntam. Phil, de nutcr 
tica, Francquerx, l?6f< 

Tfiere is a German tranflation of this work by Ei. 
fenbach, with many very valuable additions. 
Scarella dc Magnete, : torn ful. 
Van Sanadcn Tentarnina Magnrtica, 410. 
Van Swindcn fur TArialo^ie cntre les 
EWetriques et Magnetiques, 3 torn. 3vo. 

Difortation fur les Aimans arciticicilcs par An- 
thesumc. 

Experiences fur lea Aimans irtificxHes par Nicholas, 
Fufs, 17S2. 

EiTai for I'Origine des Forces Magnetiques oar- Mr 
Prevoft. 

Sur les Aimans artiiicielles psr Riv<>h-, Pjris nej. 

Differtatio de Magoetifmo par Sam. Klin^tniliei ct 
Jo. Brander, Holm. 1752. 

Dtfcriplion des Couraucs Magictiques, Strafhou-^, 
«753- 

Traitc dc I'Aiman par Balance, Amft. 1 6^7. 
Beiides thefe original works, we ha\efeveral diiTata. 
tions on magnettcal vortices by Dcj CartM, Bernoulli, 
Euler, Du Tour, fkc. publifhed in the collections of the 
works of thofe authors, and many diilertations in the 
memoirs of different academies ; and there are trany 
popular trcatifc* by the traders in experimental philo- 
fophy in London and Park l)r Gown Knight, the 
petfon in Europe who was moft eminently (killed in the 



, r.. w- Ihew this diverlity. There is nothing in magnetifm like knowledge of the phenomena, alfj publilHed a diflerti- 

ever. tfl'cdi a body overcharged or undercharged in Uio. There is tion untitled,///) attempt to rxplttin the Pbenimtna cf 

,>f 'j 1 ' lamr nothing which indicates the prefence of the fluid to the h'atttrt by two pnn±ij>/.'j, Attraction and Rttajfm t 

other fenfes— nothing like the fpark, the f'nap, the vi- Lond. 1748, 410, in which he has included a theory 

little diflipation ; tcciufe the magnetic fluid enters into of magnetifm. It is a very curious work, and :hou!.i 

no union with air, or any thins but iron. There is no- be ftudied by all thofe who have rreourfe without t-nipie 

thing refembling that inconceivably rapid motion which to th'e agency of invilible fluids, when they »re t-red of 



we fee in electricity; the quicker! motion of magnetifm 
Jeems inferior (even beyond companion ) with the flr>w- 
eft motion along any ele'lric conductor. Therefore 
there is no pofTtbility of difcharging a magnet as we 
difchargc a coated plate. Indeed, the refcmbUnce be- 
tween a magnet and a coated plate of glafs is exceed- 
ingly flight. The only rcfemblancc is between the 
magnet and an inconceivably thiu fliatum of the glafs, 
which ftratum is pottive in one fide and negative in the 
other. The only perfect icfemblancc is between the 
induced rnagnetiim of common iron, and the induced 
electricity of a conductor. 



patient thinking. They would there fee what thought 
and combination arc ncceftaty before an invifible fi nd can 
be really fitted for performing any office we chooie to 
afligii it. And they will get real inilruCtion at to what 
fervices we may expect of fuch agents, and from what 
talks they mull be excluded. The Dodor's theory of 
magnetifm is very unlike the reft of the performance ; 
for he does not avail himfelf of the vaft apparatus of 
proportions which he had eftablifhed, and adopts with- 
out any nice ajjuftroent the moft common notions of 
an impullive vortex. Both the production and maintc- 
of this vortex, and its mode of operation, are ir- 



The following fcem the moft inftructive diflertationa rcconcilcablc with the acknowledged laws of impuhion. 



on magnctiin), either as valuable collections of obferva- 
tions, or aa judicious reafonings from them, or a* the 
fpecu'.attonb of eminent or ingenious men concerning 
the nature of m;igrtti(m. 

Gilbcrtus tie Magnete, Eond. 1600, fol. 
iEpini Tentamen I'heoria' Magn. el ElecV. 
Eberhard'i Ttntam. Theor. Magnetifmi, 1720. 
DiflVrtations fur 1'aimant, par du Fay, 1728. 
Mufchrubioek Diifcrt. Phyuco Experimentalis de 
h'ajjnctc. 



hit 



Si quid novifi reSiui (/lit, tandtdiu 



APPENDIX. 



Ws have been favoured with the following inveftiga-inwAifs- 
tion of the curve, to which a needle of indefinite mi-t'ou of tl< 



nutcnels will be a tangent, by Mr Playfair^ Profcifor 
Pieces qui out cmportc le prix dcl'Acai. des Science* Mathematics in the Uuiverlity of Edinburgh. 



Two 
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Two magnelioal poles being given in pofition, the 
f„rce of each of which is fuppofed to be as the mth 
power of the t'iftanee f rom it reciprocally, it is required 
to find a eurvr, in any point of which a needle (indefi- 
nitely (hort) being placed, its direction, when at reft, 
my be a tar^er.t to the curve ? 

I Let A and D (fig 35.) be the polet of a magnet, 
C any point in the curve required ; then we may fup. 
pofe the one of thtfe poles to ad on the needle only by 
reouhion, and the other only by attraction, and the di- 
rection of the needle, when at reft, will be the diagonal 
of a parallelogram, the fides of which reprefent thefe 
forces. Therefore, having joined AC and BC, let AD 

I I 

be drawn parallel to BC, and make AC" 5 iJc™ 
: AD; join CD, then CDF will touch the curve in C. 
a. Hence an cxprelfion for AF may be obtained. 

AC"t' 

For, by the conftruaion, AD p B ^^ r -,andGnccEC 

: AD : : BF : FA, and BC - AD : AD : : AB : AF, 

ABXACH' 
we have AF - £ C „+. _ AC""*'* 

a,. A fluxionsry expreflion for AF may alfo be found 
In terms of the angles CAB, ABC. In CF take the 
indefinitely fmall part CH, draw AH, BH, and from 
C draw CL perpendicular to AH and CK to BH. 
Draw alfo BC and AM at right angles to FH. Let 
the angle* CAB = r, and CBA = +| then CAH 

- - and CBH = — i ; alfo CL = AC X r \ and CK. 

— BC X 1. Now MC : C L : : AC : A M = 
AC 1 X ; BC* X I 
— tgg — ; and for the fame nrafon BC = — ^\q, ' 

Then fore fince AF : FB : : AM : BC, AF : FB : : 

AC*X , BC'Xi . . 

— j~ — — g£— , and AF : AB : : 6n. 4, , : — 

fi„. 41 ' — fin. t *+; wherefore if AB = a, AF = 
— a , fin. v* 

ifin. • I +, fin. 1 ' 

4. If this value of AF be pot equal to that ulready 
found, a fluxionary equation will be obtained, by the 
integration of which the curve may be conftruct- 

ABxAC*+« 
ed. Becaiifc AF - B^ C ' A^t. » and f,ncc 

. _ a fin. -i .„ > nr — a ^ n - * ... 

AC = — .» and 15L = -= — -. ■ — — t, we 

fi... , + (' + *) 

a fin *+* 

have by fubftitmion AF = fin ■ „, _ fin> , S 

U*Z* Hence, fin. ? X * Cn. + + 

ifiu. »' + ♦fin-'i' 
,fin v"+» = -fm.^x;fin.r"+' + ;fin.+ < "+», 
and therefore i fin. + = — * fin. i and alfo, 
yifin.+"-' +/* fij>- ' = C 

c. Thtfe fl-jents arc eafily found when » is any 
whole piiitive nuirher. 

Urn - l t we have • + ; = 0. 

m = 1, >*in. 4. + * fin. • =«. 

m = 5, >ff'n. +* + »f«n . f» =re. 

m - 4 , ^fin.+> + ,'fin.* l = 0, &c. 

Therefore, &c 

AIfoif-» = i. ♦ + 4= C 

m — 2, cof. 1 -f- cof. * = C. 

m — 3, — fin. 2f + J r — Gn.** + j4rrC, 

■ as 4, cof. 3* — ocof.»-+cof.3 + — 9 

cof. * St C, &c. «tc. 
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The firft of the above equations belongs to a fegmtnt 
of a circle defcribed upon AB, whiih therefore would 
be the curve required if the magnetic*! foicc were in- 
verfcly as the dittanccs. 

If the magnetical force be inverfcly as the fquare of 
the diflarrcr, that is, if m = 2, cof. t -fcof i. is equal 
to a constant quantity. Hence if, hefide the point* A 
an4 B, any other point be given in the curve, the 
whole may lie defcribed. For inftance, let the point 
E (tig. 36.) be given in the curve, and in the line DE 
which bifcrti AB at right angles. DiTcribc from the 
centre A a circle through E, viz. QER { then AD 
being the cofine of DAE to the radius AE, the fumof 
the cofines of t X f will be everywhere (to the fame ra- 
dius) = 2 AD ss AB. Therefore to find E', the 
point in which any other line AN, making a given angle 
with A B, meets the curve, draw from N, the point in 
which it meets the circumference of the circle QER, 
NO, perpendicular to AB, fo that AO may be the co- 
fine of NAO, and from O toward A take OP = AB, 
then AP will be the cofine of the angle ABE ; fo 
to find BE', draw PQ^perpendicular to AP, meeting 
the ciicle in Qj join AQ^, and draw BE' parallel to 
AO , meeting AE' in E', the poivt E' is in the curve. 
In this way the other points of the curve may be 
found. 

The curve will pafs through B, and will cut AB at 
an angle of which the cofine = RB. If then E be 
fuch, that AE = AB, the curve will cut AB at right 
angle*. If E" be more remote from A, the curve will 
make with AB an obtufe angle toward D \ in other 
cafes it will make with it an acute angle. 

A conduction fomewhat more expeditious may be 
had by defcribiflg the femicircle A1B, cutting AE in 
F, and AE' in N, and describing a circle round A, 
with the didance AL s :AF, cutting AE' in b. If 
AG be applied in the femicircle Al'iS — HI, AG 
mud cut AN in a point E of the curve, bcc< ufc AN 
4. BG = 2 AF, and AN and GB are cofines of the 
angles at A and B. 

A* the lines AN and BG may be applied either a- 
bove or below AB, there is another fnujtion cf their 
interftftion E'. Thus A n being applied above, and 
Bj> below, the interftftion is .in e. 'I*hc curve has a 
branch extending below A ; .. nd if 1) e be nude = DE, 
and- Be be drawn, it will be an afTymptotc to this 
branch. There is a fimilar branch ht tnw li But thtfe 
portions of the curve evidently fuppofc an oppoli'.c di- 
rection of one of the two magnetic forces, ?.nd there- 
fore have no connection with the polition of the needle. 

We omitted the iwferting in its proper place, n- 65. AMi-iont* 
a hvputhelis of the celebrated a^ronorr.or Tobias Mayer a"Cs. 
of Gottingen, by which the direction of the manner's 
needle in all parts of the earth may be determined. He 
fuppofes that the earth contain! a very powerful rrag- 
nct of ircoiifidtrablc dimenlions, which anan^is the 
moile according to the known law* of m'gnctilm. 
The cciitre of this magnet was diftaPt from the centre 
of the earth about 48^ Engtidl milts in 1 75^>, and a 
line joining thefe centres intetfedesj the earth's f-iWjcc 
in a point fituaud in 1 7 N. l»at. arid 183 " E Long, 
from London. The axU oi the magnet is popsndico* 
hr to this line, and the plane in which it liet is incline 1 
about 1 to the plane of the meridian, the north end 
cf the axis lying on the tatt fide of that mcridiaa, ■ 
U 2 From 
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MAGNETISM. 

From thefc data, It will be found that the axis of thie meridian, H «' O the plane of the horfeon, and NS the 

magnet cuts the furface of the earth about the middle pofition of the magnetic needle in any place, when it is 
of the eaftem (bore of Baffin*! Bay, and in another at liberty to fettle in the true magnetic direction. The 
point about 800 mile* S. S.W. of the fouthern point 0/ angle HON if the inclination or dip of the needle. Let 
New Zealand ProfefTor Lichtenberg of Gottingcn, Z n F be a vertical circle, in which a well constructed 
who gives this crtraft from the manulcript, Caya, that dipping needle can freely play up aud down. TbU 
the hypothefis is accompanied by a confiderablc lift of needle cannot place itfelf in the magnetic direction, be- 
variation* and dip* calculated by it, and compared with caufc it can only mow; in a vertical plane, lis north 
observations, and tbit the agreement is very remark,- point is impelled in the cNrcCticn » 0, and its foulb 

point in the dire&ion tp, both of which arc parallel to 
NS. By the lawa of mrchanicaj equtlibrium, it cannot 
reft, except in fuch a palii ion that the forces n o and ' p 
are in a plane perpendicular to the plane Z » F- Is> 
any other pofition, there would be a force impelling the 
needle toward that tkic on which » o makes an acute 
angle with the tangent r m 1 of the vertical circle. 
Therefore the fpherical triangle N « F i* right angled 
in «, and Cot NFu : R = Tan. n F : Tan. NF, = 
Tan. HN : Tan. 0' s>. Ttnerefoie 

Tan. »'*} a j^J}-,> » T *»- HN X Sec. H 
Col. Ii ■ 



agreement is very 
able. He gives indeed a dozen inftances in very diffe- 
rent region* of the earth. But wc fufprel tliat there ia 
lornc error or defect in the data given by him, becauXe 
the annual changes, which he alfo gives, arc fuch as arc 
inconfittent with the data, and even with each other. 
He fay*, that the diftaace from the centre iacreafca 
about four miles annually, and that tbtmu arifea an an- 
nual diminution of 8 minutes in the latitude and 14 u> 
the longitude of that point where the straight lioe join- 
ing the centres meets the furface. It can have uo fuch 
cortfcquencc- He fays alfo, that the above mentioned 
inclination of the plar.ee increafrs 8 minutes annually. 
The compound force of the magnet ia faid to be a* the 
fquarc root of the diftancc inveifely. We are at a k>f» 
t<« understand the meaning of this circumilaace; becaufc 
Mayer's hypothefu concerning the law of magnetic ac- 
tion in exceedingly different, as related by Mr Licbtcn* 
berg from the latae manuscript. But it was our duty 



Therefore, in any place, th* real inclination of the map- 
nttical direction to the horizon is different fionj what 
in pointed out by a dipping needle when it ia in a plane 
which decline* front the magnetic meridian ; and the 
tangent of the obferved dip of the cecdte exceeds 'Jul 
of the inclination of the magnetic diiedion in the pro- 



A<Ut : 
n°6 4 . 



to communicate this notice, though imperfect, of the portion of radius to the coline of the deviation HL if t 
fptculations of this celebrated mathematician. See or the proportion of the fecant of this angle to the ta, 
Exltbm't Rltm. rf Ktit. Phil, pubiifbed by LichMn* dius. If therefore the dipping needle play in a mag- 
berg 1 784, p. 645. nttic eaft and welt ciicle, it wiU ftand 
, ,„ Mn/ion to n° 64. the horizon. 
Lei HZOF (fig. 37.) be the plane of a magiHtic 
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MALESHERBES (Chriffian Wubaraoe Lamc-ig- 
non) was born December the 6th 1721. At the age 
of 24 he became a counfcllor of Parliament, and Ii* 
years afterwards chief president of the (our dti aide*. 
He remained in that important fituation during a pe- 
riod of 25 years, and dilplayed on many occafioiM 
proofs of firmnefs, eloquence, and vrifdom. 

When the prince of Conde was fent by the king in 
1 768 to (Hence the magiftrates who oppofed the taxeu, 
Malefherbes replied to him, " Tr.ith, Sir, muft indeed 
be formidable, fincc fo many efforts are made to pre- 
vent its approach to the throne." About the fame time 
that he became, prelident of the cour <Lt aiUj, he wa» 
appointed by his father, then chancellor of France, fo- 
pcrintendant of the prrO ; an office of the greateft. im- 
portance, of which the principles, which Malcfhcrbes had 
imbibed from D'AIembert rendered him very ill quali- 
fied K> difcharge the duties. He was what the French 
called a pbtlofqhrr ; a term with them of the fame itn- 
pott with a naluralift, who openly denies revealed re- 
ligion, and has no adequate notions of the moral attri- 
butes of God. The conftquence was, that when the 
authors of impious and immoral books were brought 
before him in his official capacity to undergo examina- 
tion, he appeared to them as adrifing, aftifting, and pro- 
tecting them, a^aiuft that very power which was veiled 
in himfelf; ami they were commonly difmilTed with 
thi* fenftlefs obfcrv.it ion. that all books of whatever 
tendency fhould be confidcrcd merely as cljcSt of (cm* 
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merer. Had it not been for the protecting influence of 
Malrfherbcs, the Eneycloptdie, of which the publication 
waa frequently fufpeoded (ice I'M 1. t 1 i in this Supple- 
yuan), would piob-tbly have been dtwgethc- fuppreffed; 
and the work* oi Rouffctu and R^ynal, which fo power- 
fully contributed to that revolution in which he was 
overwhelmed, would certainly nut have fpread fo rapid- 
ly over the kingdom of France. It was he, faid D'A- 
lembert-, who brott the jhacUei of littmture. 

In «*in will it be replied, that he left the fame liber- 
ty to the religiou» as to the impious writers ; tor that 
was not always ftrictly true. The /\bbe liarruel has 
brought the leftimony of D'Alembert himfelf to prove,. 
that.it was much againlt his will that Miilvfherb»» luf- 
fcred worka refuting the fophifters to appear ; and, a*. 
he very properly obferves, what a minifler allow* with 
reluctance, lie finds ab uudant mcann ot preventing. 

In 1 77; he riligncd the oiBee of chief prelident of 
the cour dei aides, and was appointed tninifter and fe- 
cretary of ftate in the place of La Vrillicre. Thua 
placed in the centre of a frivolous yet brilliant court, 
Malefherbcs did not in the leall deviate from his former 
fimplicity of hfe and manner* ; but, in lieu of cpmply- 
irg with the citablifhcd etiquette which required ma- 
gi!! rate*, when they became roinifters of ftate, to ex- 
change their fable habit and bead drefs for a coloured 
foit, bag-wig, and fword, lie retained hia black coat 
and magiftenal ptruL! Thi* i* recorded by a pinegy- 
rift to his tumour , but wc perceive not the ' 
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which it reflects on him. It Curdy requires no great 
power* of abftraction to difcover, that a coloured coat, 
bag-wig, and fword, are r.ot in themfelves more frivo- 
lotis or contrary to nature, than a black coat and enor- 
mou* peruke ; and if the manner* of a country hare 
appropriated tbcfe different dreffes to different ftations 
in life, the individual rr.uft be actuated by a very ab- 
furd kind of pride, who fets up his own caprice ngainit 
the public opinion. 

As, when invelled with the power to reft rain withia 
juft limit* the freedom of the prefs, it was his chief aim 
to encourage and extend that freedom; fo, when raifed 
to an office which gave him the unlimited power of if- 
fuing Liirei tie cathct, it waa their total fupprefliou that 
became the curried object of his ma/1 ardent aeaL Till 
tlut time Itttrrt dt eachet, being considered as a part of 
the general police, as well as of the royal prerogative, 
were iflucd not unly at the will of 'the minifter, but 
even at the plrafurc of a common clerk, or perTrns ft ill 
more intVrniricant. Malcfherbes began by rclinqui.'hiiig 
himtelf this abfurd and iniquitous privilege. He dele- 
gated the right to a kind of tribunal, compofed of the 
mod upright magiftratts, wkofc opinion was to be un- 
animous, and founded upon open and well e fttblifhed 
facts. He had but one more objed to attain, and that 
was to fubllitute a legal tribunal in the place of that 
which he had eftablifitcd . and this object he was upon 
the point of accoinplifhing, when the intrigues of the 
court procured the difmiflion of Turgot ; and MalcASrr- 
brs, in confequencr, religned on the 1 2th of May 
1776. For this part of his conduct he ia intitled to 
praiic, which we feel not ourfelves inclined to with- 
hi.ld from his memory. Even M. Barrnel admit*, that 
he had many mora] virtues, and that he difplayed real 
benevolence when alleviating the rigour* of imprifon- 
•sent, and remedying the abufc of litirti tie cacbrt; but 
Flatter, fays he, (bail neverthelefs demand of hitn her 
templet that have been deftroyed ; for it was he who, 
above all other minifter*, abufed his authority to eftas 
blilb, in that kingdom the reign of impiety. 

After this epoch he undertook fev«ral journeys into 
different parts of France, Holland, and Switzerland, 
where he collided with zeal and tafte object* of every 
kind intcreuing to arts and fcicnces. As be travelled 
with the timplicity and economy of a man of letters, 
who had emerged from obfeurity fur the purpoic of 
making obfcivatic-tw and acquiring knowledge, he hy 
that means was enabled to referve his fortune for im- 
portant occaiion;, III which it iright procure Mm fas* 
tarnation on intvrcfting lubjicts. 1 le travelled flowly. 
and frequently on tV>c.t. tb?t his obfervat'ons might be 
the more minute ; and employed pa*t of his tnre in 
suitably arranging thrm. i hefe obfetvations formed a 
valuable collection of mtctefling matter relative to the 
arts and fcieuccs but which has been almoft totally dc- 
ttroyed by the fury of revolution 1 <, who have done a* 
much prejudice to the interefts of fcience as of huma- 
nity. 

Returning from his travels, Malcfherbes for fcveral 
yeans enjoyed a philofophic leifure, which he well knew 
how to direct to ufeful and important objects. The 
two treatifes which he compofed in the years 178c and 
1786 on the civil ftate of the pnteftanta in Fiance are 
well known. The law which he propofed in thefe, was 
only preparatory to a mote attentive reform ; and thefc 
to Itave been followed up by another 
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work, the plan of which he had already laid down, when Mile- 
affairs growing too difficult to be managed by thofe 
who held the reins of government, they were compelled ~"~ 
to cafl hint to their councils. They did not, however, 
affign him the dire&ion of any department, and intro- 
duced hint merely (as fubftquent events have fhewn) to 
cover their tranfaclrons undrr a popular name, and pafs 
them on the world as acts in which he had taken part. 
Malcfherbes rccepttd dieir overture* merely to fitisfy 
the dcfire he £ch. to reveal foine ufeful truths ; but it 
was not for that purpofc that they had invited hire to 
their councils. Thofe who prelidcd at them took um- 
brage at his full efforts to call their attention to the 
voice or truth and wifdom ; and fucceeded fo well in 
their opposition, that he was reduced to the ncceflity of 
delivering in writing the eoonftl which he wilhed to of. 
fcr. Such was the origin of t*o treatifes relative to 
the calamities of France, and the means of repairing 
them. He tran&aitted thefe treatifes to the king, wlm 
never read them ; nor was he ever able to obtain a pri- 
vate audience although a minifter r,f Arte. 

Such is the account of bin lad conduct in office 
which is given by hU friends ; and as we have not read 
his trealiU* on the calamities of France, we have no 



right to controvert it. Ifrom his known principle*, 
however, we are intitted to conclude, that Ins psaiis of 
reformation were nmilar to thofe of Neckar, the off* 
fpring rather of a brad teeming with vdionary theories, 
than of the entigiitened mind of a practical ilttcfmao, 
or the corrupt heart of a Jacobin coofpirator. 

Perceiving the inutility of his endeavonrs, difguftcd 
with what he thought the repeated errors of the go- 
vernment, and deprived of every means of cxpoudg 
them, or preventing-their fatal effects; after frequent fe- 
licitations, he at length obtained leave to retire. He 
repaired to his eftate at Malcfherbes, and from that mo- 
ment entirely devoted his time to thofe occupations 
that had ever formed the chief pleafure of his life. He 
parted die evenings and a great part of the night in 
reading and ttudy. 

In this tranquil ftate he waa palling the evening of 
his day» amid ft hi* wood* and fields, when the horrors 
of the Revolution brought him again to 1'aris. During 
the whole of its progrcls, he had hi* eyes condantly fix- 
ed on his unhappy fovercign, and, fubduing his natural 
nindnifs of retirement, went regiilatly to couit every 
Sunday, to give him proof* of his refpect and attach-- 
ment. He impofc ' it a* a duty on himfelf to give the 

the deftgns ot the regi- 
a». detei mined to bring a g tr f ran ^^ 
the king to trial, he voluntarily offered to l>e the de-.\fr«*r/, 
fender of hi* mailer, in his memorable letter of the lIthvol.il, * 
of December 179:, that eternal monument of his my-tbsF- 3«« 
alty and affection. His offer was accepted ; and he 
pleaded the caufe of the monnch with a flrengthof ar- 
gument that nothing could have refilled but the blood- 
thitlly minds of a den of Jacobins. " What French- 
man (fays a valuable writer), what virtuous man, of any 
country, can ever forget that affecting fcene, when the 
refpectable old man, penetrating, for the firft time, in. 
to the prifon of the Temple, melted into tears, on find- 
ing himfelf preffed in the arms of his king ; and. that 
ft ill more affecting fcene, when, entrufted with the molt 
agonizing commiflion that a fubject could portibly have 
to his fovereign, he threw himfelf at the feet of the in- 
nocent victim, while, fuffocated with hii fob?, hi* voice, 

tflk 



rriniftcrs regular information o 
oils faction * ; and when it < 



Digitized by Google 



M A L [ 158 ] M A L 

M»'f- uH reanimated by the courage of the virtnoue Louis, has plunged us into the gulph of deftrudVcm, and, by 

| ^ f r! cw was inadequate to announce the fatal fentence of death*, an inconceivable magic, has fafcinafed the eyes of the v{ r 

P CUn't ' Haring difcharged this painful arid hazardous duty he nation, and mide us facritk-e reality to a mere phantom. ' 

Jmr*al, p. once more returned to hi* country refidence, and refu- For the timplc words potitital liherty, France has \a\ —y 

•J* — 196- med his tranquil courfe of life. But this Tranquillity was that Jocial freeiltm which (he pofleTcd iu every refpeft, 

-of (hort duration. About a twelvemonth afterwards, in in a higher degree, than any other nation ! How truiv 

.the month of December t 79J, t^ee worthy members of great did the king appear in his la! momontsl Ail 

the Revolutionary Committee of Paris crtjc to refide their efforts to degrade h,m were vain j hi* nufhaken 

with him, his fon.in law, and hh daughter, and appre- virtue triumphed over their wickednefs. It is true, then, 

hendedthe two htter as criminals. Lrft alone with his that religion alone ttansfufes fuificient courage iiuo the 

grandchildren, Malefheibes endeavoured to coutoie the mind of man, to enable htm to fupport, with fo much 

reft of his unfortunate family with the hopes which he dignity, fach dreadful trials f. I 
himftlf was far from entertaining, when, the next day, MALGUZZARY, in the language of Bengal, ' % ^ m "-- 

the new formed guards arrived to apprehend him, and payment of revenue; the revenue itfelf. ■ 
the whole of hisfamily, even the youngeft inUnts. This MALPHAGHINO (John), otherwife called John 

circumftance fpread a general conlternation throughout dc Ravenna, from the place of his birth, was born in the 

-the whole department ; for there waa hardly a man in year 135 a, of a family diftinguilhed neither by riches 

•France, a few ex jefuits excepted, who did not revere the nor nobility. His father, however, committed him to 

mild virtues of the laft friend of the unfortunate king. the cave of Donatus the grammarian, an intimate friend 

In thia calamity MalefherSes prrferved the undifturb- of Petrarch, who Bt that time taught the Latin tongue 

ed equanimity of virtue. His affability and good hu- with great applaufe at Venice. Donatus thought he dif- 

•iriour never forfook him, and hia convcrfation was a* covered fuch happy difpofitious in young Malphaghinn, 

•ufual ( fo that to have beheld him (without noticing his that he iccommended him to Petrarch, not only as au 

wretched guards'!, it fcemed that he was travelling for excellent affitt ant to facilitate his labours, by reading or 



his pleafure with his neighbours and friends. He waa tranferibing for him, but as a youth of the moll pro- 

c< .ducted the fame night to the prifon of the Madelo- cniling talents, and worthy of being formed under the 

nette with hU graodfon Louis I.epelleticr, at the fime infection of the greatelt man of the fourteenth century, 

time that hia other grandchildren were- feparatcd into It appears from fome of Petrarch's letters, for it ia 

different prifons. Thia feparation proving extremely from thefc chiefly we can obtain information refpeciing 

afflicting to him, he earceflly folioited agtintt it ; and at John dc Ravenna, that he fully anfwered the c-xpecla- 

length, on his repeated entreaties, they all nut together tions formed of him ; and that he even gained the fa- 



once more at Pott- Libre. They rc-raincd there but a vour and affedtion of his patron fo much, that he loved 

fhort period. The fon in-law of Malelhrrbe*, the vir- him and treated him as if he had been his own Ion. Ia 

tuous LepeUetier Kafambo, the firft of them who was a letter to John dc Certaldo (a), Petrarch highly ex- 

arretted, was ordered into another prifon, and facrificcd tola him, not only for his genius and talents, but alfo 

a few days after. Malcfhcrbca hirafelf, hi; daughter, for his prudent and virtuous conduct. " He potTcftca 

bh grand -daughter, and her hufband, were foon after (fays he) what is very rare iu our times, a great turn 

all brought to the guillotine. They approached it for poetry, and a noble dclirc to become acquainted 

with fortitude and ferenity. It waa then that his with every uftful and ornamental part of knowledge, 

daughter addreffed thefe pathetic words to Mademoi- He ii favoured by the Mules, and already attempts 

Telle Sombreoil, who had faved the life of her own fa- verfrs of his own ; from which one can foretd, that, if 

ther on the ad of September : " You have had the ex his life be ("pared, and if he goes on at hitherto, fume- 

altcd honour to prefcrve your father — I have, at leaft, thing great may be expected from him." 

the confolation to die with mine." N>>t long, however, after this panegyric was written, 

Malefherbes, ft all the fame, even to his laft moments young Malphaghino conceived an infupcrable defire to 

exhibited to his relations an example of fortitude. He fee the world; and, notwithttanding all Petrarch's re- 

converfed with the perfons that were near him without monltrance*, pet-fitted in his refolution of quitting him. 

bellowing the lealt attention on the brutalities of the Petrarch's paternal care and regard fur his pupil appear, 

wretchea who tied his hands. As he was leaving the on this occalion, in the mo!t favourable light, a* may be 

pr, fon to alcend the fatal cart, he (tumbled agamft a feen in his letters to Donatus ; and his whole behaviour, 

ttone, and made a falfe Hep. " See (faid he fmihitg \ though the young mm inlitied on leaving him, without 

how b*d an omen ! A Roman in my fir nation would affi.jnirg a fuffuient re.ifon for his precipitate and un- 

have been fent back again." He paflcd through Pa- grateful conduct, does a> much honour to his head as to 

ris. afcetuicd the feiJio'd, and fubmrtted to death with bi< Iteai-t 

the fame unftuk 11 courage. He died at the age of The precipitation with which John dc Ravenna car- 

72 years, 4 month?, and 15 days- He had orJy two riid hi* plan into ixecution wa- not likely to make it 

daughters, and the fon of one of them alone remain* to aidVer his cxjRCtatious. tic departed without taking 

fucceed From tbi* account of Maltlherheh's behaviour -vith him liters of recommendation which Pelra'ch of- 

at his Uft moments we are inclined to believe that his tired him to his friends. He, however, puifticd his 

intentions wtre hrtter than fome part* of his practical journey ovtr the Appenines. amidit oontioual tain, gi- 

condudt ; and we know, that having ditp-;llecl tlie vain wing out that he had been uifmifled by Petiarch j but, 

illufions of philof >pbdm, he acknowledged his pjil er- ttnmgii he experienced from many a compafiion to 

rors i exclaiming, in the accent* of gikf, " Tua. i &b whin hi' w is not entitled by his conduct he now began 

phibfophy (to which I confef* J waa my fell' a dupe) to awaken iVo-n hia dream. He proceeded thcicfoteto 

, • PUa, 

i 

(a) Better known under the name of Boccacio or Bcccate. Ccttaldo was the place of hia birth. 



DigitizedjDy Google 



M A L I 159 J M A L 

Ms'r/hig- Pift, in or.?cr to procure a vcfll-1 to carry him back to- Greek language, particularly a monk, Barbuun, and one M»!phtf* 



r-iuo. 



a recommendatory litter to you, a* you have 
Ic influence »•: that pait of the country. Thit 



J,eo, ot Liotitius. with whom I w» intimately acquaint- 
ed, and of whom t!ic lirti had b*cn fome time my fcho- 
lar. In confccutnce ot thi« propotd, he begged tne to 
give him 
runi'ii' labie i 

requctt 1 granted, in hopes that the- young man, by hia> 
genius and talents, will afford you fatiVaction eq isl to 
the fervice which you may render to him." In hw let- 
ter to^runus, Petrarch exprtffes himf-lf as follows: 
" He is a young man who w idles to (:l the world as I 
formerly did ; but I never reflect on it without horror. 
He is dclirous of feeing Rome ; and this dclire I cannot 
condemn, as I mvfelf bare fo often viiited that city, and 
could ftill re%ilit it wiih pleafure. I fufped, however, 
that he will venture on a more txtcnfive ocean, and that 



wards Pavra | but being difappoiuted, while hi* money 
waded U much as his patience decriafed, he fuddenly 
rtfoived to travel hack acrofr the Appcn'net. When 
he defcende J into the Ligurian plains, he attempted 
to \wdc through a tivcr in the diitri^t of Parma, which 
was much f Allied by the rains ; and bring carried by 
the force of the dream into a whirlpool, he would have 
lolt hi- life, hid he not been fated by fome people who 
were accidentally piffing that W3y. Afcer tfcaping 
thi» danger, he arrived, pcnnyltf? and fatnilhcd, at the 
houfe of his former [ .it ton, who happened then not to 
be at home ; but he was received and k>ndly entertained 
by his Servants till their matter returned. 

Petraich, by his i.i treaties and paternal admonitions, 
retained the young man at hi» houfe for about 1 year, 

and prevented hitn from engaging in any more romantic he imagine* to rir.d a fortune where he will, perhaps, meet 
adventures; but, at the end of that period, his defire with a fhipwrtck. At any rate, he is defirous, he fays, 
fo* ramblirg again returned; and as Petrarch found of putting his fortune to a trial. I will it may be fa- 
that all attempts to check him would be fruitlcfs, he vourablc ; (huuld it be adverfe, he is ftill at liberty tor 
gave him litters of recommendation to two of his return to my pcaciful. though I'm a! I, haven ; for I hang 
friends, Hugo de St Seren'uo and Francifcus Brunus, out a light, during the day as well as the night, to 
at Rome. To the former of thefe, Petrarch fays, guide thofe who quit me through youthful folly, and 
" This youth cf rare talents, but flill a youth, after to enable them to find their way back. The ardour 
propofing to himfclf various plans, has at length cmbra- by which he is impelled mull not be afcribed fo much 
ccd the noble ft ; and as he once travelled, he is now de- to him as to his age, and is in itfclf commendable. If 
iirous of doing fo again, in order to gratify his third of I am not much deceived, the young man loves rr.c and 
knowledge. He has, in particular, a thong inclination virtue in general. He it unfteady, but mode ft ; and de- 
far the Greek language ; and entertains a with which ferret that all good men fhould contribute to his pro* 
Cato ftrft conceived in his old age. This wifh I have fpenty as far aa they can." 

endeavoured for fome years to lubdtte ; fometime* by Fiom the lettets of Petrarch, there is rcafon to be- 
iritrcaties, at other times by admonition ; fomccimes by litre, that John de Ravenna lived with him only about 
representing how much he is (till deficient in the Ro- 
man language ; and fometimes by laying before him the 
difficulties which mult attend him in his journey, cfpe- 
i-ially as he once before left me. arid by want was ob- 



three years in all ; and that he had not attained to the 
full age of manhood when he left him. It appears alfo, 
for tins ctrcumttance is very obfeure, that after he quit- 
ted him, he wandered about a confiderablc time b.fore 



liged to return. As long as that unfortunate exctirfion he was fo fortunate as to meet with a p'otc&or and pa- 
fredi in his memory he remained quiet, and gave Iron, at whofc houfe, as he wrote to Petrarch, he al lad 

found a permanent afylum. How long he remtincd 
with hi* patron, whom fome believe to have been Car- 
dinal Philip, and what happened to him till the death 
of Petrarch in 1374, and for fome years after, is un- 
known. The litirary monuments of the fourteenth and 
fifteenth centuries fay nothing farther of him till his ap- 



mt hopes that his 'edict's fpiril could be overcome and 
nftraiucd. But now, fincc the remembrance of hit 
mi'.fnrtunes is rlmoft obliterated, he again f;ghs after 
the world ; and can be retained neither by force nor 
pcrfuaiion. Excited by a dc'sre which betrays more 
ardour than prudence, he is reform] to leave hi* coun- 



try, friends, and relations, his aged father, and me whom pcarance at Padua ; where, siccording to the tcitimony \ 



he loved as a father, and whole company he preferred 
to a telidcncc at home, and to haden to you whom he 
knows only by name. '1 his precipitation even has an 
appearar.ee of prudence. The young man fidt wifhed 
to vilit Conftantinoplc ; but when 1 told him that 
Greece, at prefent, in as poor as it was formerly rich in 
learning, he gave credit to my affertion, and at any rate 
altered his plan, which he could not carry into execu- 
tk»o. He is now defirous of traverdng Calabria, and 



the whole coaft of Italy, diltinguill.ed 



rly by the 



rw.me of Magna Gtrcia, bectufe I once told ium that 
there were in that quarter fcvcral men will MJcd in the 



of Sieco (a), one of the mod celebrated of his Scholars, 
he not only taught the Romvi Eloquence, but alio the 
fcience of moral philofophy, with fuch fnceefs and ap- 
plauic, and improved his Scholars fo much by his iifc and 
example, that, according to universal opinion, he fur ex- 
celled all the proferTors of thofe fciences who had ever 
before appealed. That he was hire of confiderablc fcr- 
vice in reviving the Itudy of the Latiu language, and of 
the works of the ancient Romans, was acknowledged by 
all hi* fcholars, and is cot.firmcd by the following testi- 
mony of Bloudus (c). 

" About th; fame period, Ravenna producid thai 

lea: nrd 

— „ 



(b) Adolcfcens turn ego poetas, et inftituta Tullii 



thai 



Legebat tunc hac in livitate Padm. lirirsrum 



tmtricc, jfohanqti Ravennas vir it fardtimonia mnrum, et Studio ifto exrillcnt, atque fl piled Cue invidic, diet ce» 



tens, qui magidri artis hujus in terra Italia ufquam drgcrent et do&iflimi habcrentut, quantum reco'dar; wleor, 
omnium judicio ptzferendus. Hoc namquc a pixccptotc rmn eloqueritia modo, qtiam ei ordine Irgrrit. fed mores 
it i.i m. ac Guard — 
Melius , I C. p. I 39, 



bere honedeque vivendi ratio cum doftrina turn exemplis difcebatur — Sum Polttuzntu, Ap^ 



(c) Bloadi Flavu ForLvicnfis Italia 



Bis. 1559. fol p. 346. 
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rod rhetorician Johanne*, of whom 
i Aretinut ttCcd to fay, that he firtt introdu- 
ced into Italy, after a long period of barbarifra, the 
ftudy of the Latin language and eloquence, now fo flou- 
rifhing ; a circumftance which defcrvca to be enlarged 
on in the prcfent work. Thofe well acquainted with 
Roman literature know, that after the period* of Am- 
brofe, Jerom, and Auguftine, there were none, or wry 
few, who wrote with any elegance, unkfs we add to 
thefe good writer*, St Gregory, the renerablc Dcde, 
and St Bernard. Francis Pctrarcha waa the tiril who, 
with much genius, and Hill greater care, recalled from 
the duft the true art of poetry and of eloquence. He 
did not attain to the flower* of Ciceronian eloquence, 
with which m*ny arc adorned in the prefent century ; 
but this wan owing rather to a want of book* than of 
talent*. Though he boaflrd of having found at Ver- 
celli Cicero'* letter* to Lentukis, he wa» 




with the book* of that gteat Roman Dt Oratort, Qwn 
Orator, the lirutus, and other 



*he 



John dc Ravenna wa* known to 
youth and in hi* old age. He 



narduj Aretinut fay*, by the partic 
God, he wai the preceptor of thi* 



tilian'a Inflitutes, 
writing* of Cicero. 
Petrarch both in hi* 

wa* not more converfant with the ancient* than Pe- 
trarch i and, a* far a* I know, left no woik* behind 
him. By hi* excellent genius, however, and, a* Lco- 

difpeuiation of 
preceptor ot this Leonardos, of IV- 
trut Paul us Vergerius, of Anaebonns de Padua, of Ro- 
bert Rofli, of James Attgeli of Florence, of Pojrgiu* 
and Guarino of Veiuna, of Victorinus, Sicco, and other 
men of lef* note, whom he incited to the ftudy of bet- 
ter knowledge, and to imitate Cicero, if he could not 
form them or ir fluid them completely. 

« About the fame time, Manuel Chryfolorai, a man 
e* virtuous a* learned, came from Constantinople to Ita- 
ly, and inftruded in the Greek language, partly at Ve- 
nice and partly at Florence and Rome, all the before 
mentioned fcholar* of John de Ravenna. After he had 
continued this inttroetion for 
attainted with the Gteck lai_ 
Greek writers, were confidered in Italy a* 
rant than thole unacquainted with the Latin. A great 
many young men and youths were inflamed with an en- 
thulhliic defire for the work* of the ancient Greek* 
and Roman*. At the time of the council of Conftance, 
in the beginning of the fifteenth century, many of my 
countrymen endeavoured, by fearching the neighbour- 
ing citie* and convents, lo difcover fomc of the Roman 
manufcript. which had been loft. Poggiu* firft difco- 
vcrcd a complete copy of Quintilian, which was foon 
followed by the letter* of Cicero to Atticus. A* our 
youth ppplicd to the ftudy of thefe work* with the 
utrr.oft diligence, that celebrated grammarian and rhe- 
torician Catparinus de Bergamo, opened a fchool at 
Venice, fuperior to the former, and in which young per- 
fon* were encouraged to ftudy the ancient languages 
and writer*. About the facie time flourilhed Petriis 
Faulua Vergerut, Leoncrdu* Aretinut, Kobeit Koffi, 
Jauxs A n. ill, Poggius, and N'icolaus de Medici, whom 
Aretin had long innruclcd. Guarinu* aUo had begun 
to inftruc\ many at Venice, and Vidorinu* at Mantua, 
w lien Philip HI. Duke of Milan, recalled Catparinus 
at his fubjecL from Venice to Padua and Milan. The 
increafing ftudy of ancient literature wai much promo- 
ted by Gerard Landriano bifhop of Lodi, difcovering 
under fome ruins an old copy of Cicero, written in cha- 
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rafters fcarcely legible, which, 
writing* of that great Roma 

hook* De Oratort, with hi* Brmtui and Orator. Thi* 
faved Cafparinu* the trouble of fupplying the book* of 
Cicero Dt Oratort, as he had attempted to fupply the 
work* of Quintilian. A* no one wa* found in all Mi* 
lan who could read thi* old manufcript of Cicero, an 
ingeniou* young man of Verona, named Cafmua, waa 
fo fortunate a* iirft to tranferibe the hooks Dt Oratort, 
aud to fill all Italy with copies of a work which was 
univcrfalh/ fought for with the utmoft avidity. I my- 
fclf, in my youth, when I went to Milan on the bufi- 
nefs of my native city, tranferibed, with as much ar- 
dour a* fpeed, the Brutus of Cicero, and fent copies of 
my tranfeription to Guarinua at Verona, and to Leo- 
naid Juftinitni at Venice ; by which means thi* work 
was foon difperfed all over Italy. By thefe new work* 
eloquence acquired new fire; and hence it happen*, that 
in our age people fpeak and wtite better than in the 
time of Petrarch. The ftudy of the Greek language, 
befides the abundance of new and ufeful knowledge 
which it difclofed, wa* attended with this great advan- 
tage, that many attempted to tranflate Greek work* 
into Latin, and thereby improved their flyle much mere 
than they could have done without that praaice. Af- 
ter this period, (chooU for teaching the ancient langua- 
ge* incteafed in Italy, and flounfhed more and more. 

citie* had fchoois of thi t kiud ; and it give* one 
plcafurc to obferve, that the fcholar* eaceUed their ma- 
iler*, not only when they left them, but even while they 
were under their tuition. Of the fcholar* of John de 
Ravenna, two of the okleft, Guarino* and Victorinus, 
the f>rmer at Venice, and the latter at Mantua, Vero- 
na, Florence, and Ferrara, inftrocltcd an immenfe num- 
ber of pupils ; and among thefe, the Prince* of Ferrara 
and Mantua. George of Trebiloude, when he lectured 
at Rome, had for bit auditors, befides Italians, many 
French, Spaniard*, and German*, among whom fome- 
times there were men of rank and eminence. Francri- 
cus Phiklphtit, who had been taught at Conftaniinopte 
by Chryfolora* himfelf, inftru&ed a great many young 
men and youths in the Greek and Latin language* at 
Venice, Florence, Siena, Bologna, and, laft of all, at 
Milan." In the above quotation, the (hare which John 
de Ravenna had in reviling and diffuiing a knowledge, 
not only of the Roman, but alfo of the Grecian litera- 
ture, is fo clearly repreftnted, that no farther teftimony 
is neceflary to eftablifh his claim to celebrity. • 

After John de Ravenna had taught at Padua, he re- 
moved for the like purpofe to Florence ; wheie, as ap- 
pears, he inftro&ed young people for fome time, with- 
out being exprefsly invited by the government, and 
without being publicly paid for his labours. In the 
beginning of hi* refidcnce at Florence, he feems to have 
been recommended by Colucin* to the learned Charles 
de Malatcfta. " There lives here at prefent (fays Co- 
Indus) in one of his letter*) a teacher of great merit, 
John de Ravenna. — He i* (continue* be) of mature 
age; irreproachable in hi* manners, and fo difpofed in 
general, that if you receive him, as I hope and with, 
among the number of your intimate friends, you will 
1 an agreeable and incomparable affiilanl to you 
labours and ftudie*. What can be more defi- 
to you than to poflef* a 1 
and labour for you • and who, in a Oiort time, can < 
municate to you what you could not obtain by 
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M''r*«r- ftwn eiertioni without great difficulty. I do not know 
uSt wntttler y°" w '^' ^ bll like in all Italy ; and I thetc- 
^_ ' , fore wifh, that, if you confide in my judgment, you will 
'ohn de Ravenna in the room of your late learn- 
It is not known whe- 



recene 

ed friend James de Alegretti." 



ihcr John de Ravenna went to refide with Malatefta or 
not. It it, however, certain, that the former, in 1397 
(the fame year in which Manuel Chryfoloras came to 
Vbrence), was invited thither by the magiftrates of 
that city, with the promifc of an annual falary, to in- 
ftruft young people in the Roman language and elo- 
quence ; that John de Ravenna, at the period when he 
entered into this honourable engagement, was 45 years 
of age ; and that the fcholars of John de Ravenna were, 
nt the fime time, fcholar* of Chryfolora*. Saluratus 



in all probability, was the caufc of this invita- 



Colucnia 

tion, as he was acquainted with the forvices of John 
de Ravenna, and knew how to appreciate them. " We 
know (fays he, in one of his letters to John de Raven- 
na), an i all who refpsft you know alfo, that none of 
the moderns, or even ancients, approached fo near to 
Oicero an you ; and that to the moft wonderful beauty 
and powers of fpeech, yon join the deepell knowledge." 
John de Ravenna, like Chryfoloras, and moll of the 
teachers of the Greek and Roman languages in the be- 
ginning of the fifteen century, was, no doubt, engaged 
at firft only for a few years ; when thefe were elapfed, 
the engagement was tenewed, perhaps for the laft time, 
in 141a, and he was bound, hefides teaching the Ro- 
man eloquence, to read publicly, and explain in the ca- 
thedral, on fellivals, the poems of Dante. John de Ra- 
venna did not long furvivc the above renewal of hit en- 
jpg-iment ; for an anonymous writer, who, in 1420, fi- 
nifhed A Guide to Letter-writing, According to the J'rin- 
<ipiet of John de Ravenna," fpcaks of his preceptor aa 
of a man not then in exiflence. 

MALT. See Brewing {F.ncjcl.), where a full ac- 
count is given of Sir Robert Murray's method of malt- 
making, together with fome valuable obfervatiom on 
tnalt by Mr Richardfon of Hull. In a late edition of 
this latter gentleman's Theoretic Hinti on Brewing, we 
are told, that Mr Edward Rigby of Norwich is of opi- 
nion, that the mere exiiccation of com is not the only 
object obtainnblc by drying it on the kiln, but that fome 
portion of the faccharum of malt is the effeft of that 
procefs. ** The operation of kiln drying the malt (fays 
Mr Rigby) it as follows: — The grain is fpread thick 
upon a floor made of flat bricks (tiles'), or iron plates, 
which are full of perforations ; immediately under this 
floor is trie ovtn or furnace, in which is a laige fire 
made of coals, cinders, or, in fome places, billet wood ; 
a current of air, at the mouth of the furnace, keep* up 
the cotr.bullion of the coaks, and the air which is phlo- 
gifticatcd by their burning, and which, in a common 
tire place, rifes up the chimney, paffes, in this iuftance, 
through J he apertures in the floor, and penetrates the 
whole ftratum of malt before it can pafs into the exter- 
nal air. Under thefe circumilanccs, it is evident, that 
the intcrftices of the malt muft be filled with phlogillic 
air i and as the grain ufualiy remains in this lituation 
about two days, it is obvious, that if it have the power 
of abforbing phlogiflon, it certainly muft do it when 
fo long in contact with it. And that the malt does 
really imbibe fome of this principle, is not only probable 
on the general ground of the truth of the preceding 
Sum.. Vol. II. Part L 
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theory, but, I believe, it will be found, that the phlo- 
gitlicated air which rifes from the burning fubftanccs ' 
underneath, is corrected in pafTuig th'ough the malt ; 
for without iti being meliorated by this or fome other 
caufe, it is evident that the air in the kiln-chamber, 
mote tfpccially the lower ftrata of it, mail be noxious, 
and probably even Co much fo as to be unfit forieTpira- 
tion and combullion. But fo far from this being the 
cafe, I am informed, that workmen will lie and deep 
many hours 0:1 the malt in thi} lituation without fuffer- 
ing any inconvenience. And after mentioning this, it 
is fcarcely nccefliry to add, that I find alfo, hycxpciL- 
ment, that a Candle will burn perfectly well in the air 
which h immediately on tfcV furface of the malt. 

11 Were heat alone fufficicnt for the purpofe of com- 
pleting the operation of malting, it certainly might be 
applied in a much more cheap way than is at prefent 
done ; for the floor on which the grain h laid might, 
unqueflionably, be heated equally without there beit'g 
perforations in it, as with them. In which cafe, one 
kind of fuel would be as good as another ; and, conse- 
quently, the prefent expence of previoufly burning the 
coals, to convert them into coaks or cinders, might be 
faved. 

" Dut, admitting that the application of phlogiflon 
to the malt, as well as heat, is rcquifitc in this opera- 
tion, the ncccfiity of thefe perforations becomes evident, 
and alfo the propriety of previoufly burning the coals 
in fuch a way, that all the water, and thofe other hete- 
rogeneous particles which compofc fmoke and foot, may 
be diflipated ; for thefe, merely is fuch, would obvi- 
oufly contribute little to the phtagillication of the malt, 
and would evidently impart fome oflcnfjve flavour, if 
not fome obnoxious quality to it. 

«' Reafoning from the above ptemifes (Mr Rigby 
concludes), it would fecm, tint as all the farinaceous 
parts of the barley arc feldom difTolvcd in brewing, and 
the grains which arc left have ufualiy the difpolition to 
become four, thereby manifefling fome of the acid prin« 
ciple to be Hill exilling in them, it i) not improbable 
but fome futthcr faccharinc matter might be obtained 
from the grain by another txpofurc to phlogifticated 
air, or, in other words, by being on.:e mote laid on the 
kiln." 

e 
U 



Matt, 



This is indeed fo far from being improbable, that w 
think it mull infallibly be the cafe. Sugir, it ij we 
known, conlifts of oxigen, hydrogen, and carb m (fee 
CHEMrsTRV in this Supplement, n fc 466.) ; but from the 
difpofition of the grains to become four, it is plain, that 
after the procef* of brewing they (till retain much oxy- 
gen } and the a/.otic gas, which is here called phlogfili- 
cated air, there \* cveiy reafnn to believe contains both 
hydrogen and carbon. Thefe, therefore, uniting with 
the oxygen of the grains, muft make an addition to the 
faccharine matter. This has, indeed, been found to be 
the fj& by Mr Richardfon, who, iu coul'cqucncc of Mr 
Rigby's fuggeflion, was induced to brew a fmall brew- 
ing of malt, of ten quarters only, and Hopping the pro- 
cefi when, according to his general practice, one extraft 
was ilill due, he ordered the grains to' be laid upon dhe 
of his malt-kilns, and cinders to be applied the fame as 
for drying of malt. This was continued for two diys 
and a half, when the grains, being perfedly dried, were 
put into facks, and, when cold, retimed again into the 
The event, in fome mcafurc, juftified Mr 
X Rigby'. 
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Rigby'l expe&atinn ; for the produce of fermentable to the country ; »nJ, at ic h*« been oMetved, thev ex- 1 Mitjw 
matter mi confiderably more than he had rcafon to celled the Egyptian* in f.-ength of body, in military '■*» 
conclude would have been the cafe, hud the extr3it heen dilcipLuc, in their (kill i.i horfemanfhip, and in courage; " ' " 



made in immediate fucceflion, as it would havi been in 
the ordinary courfe of his practice. He attempts, in- 
deed, to account f jt it in a way very different from 
our* ; but though we have the hightft confidence in Mr 
Richardfon a* an experienced brewer, we mull fome- 
timei beg leave to think for ourfclves as chemi U LiWe 
a man of fenfr. however, and a man of fcience, he fays, 
■' I am fo well faiisfied with the event of this expert 



fo they, by the liberality of their gnteraU, ar.d the p!un- 
dcr of cities and province?. alio excelled them in wealth. 
In fari, their mode of education filled them fjr the 
molt dangerous and adventurous enccrprilo, and, fron 
being the (laves, enabled them in time to become the 
matter* of even the Turks, by whom they had original- 
ly been purchafed. 

After the death of Saladine, who left the kingdom 



merit, that 1 IhiU probably be inclined, on fome future to his brother, they role to 'dill greater importance than 

occaUrm, to repeat it, in various tlagri. of the procefs. they had acquired during his reign, and continued, if 

The line lively troth on the furface of the wort, in the not at fnlutelv to govern, yet, like the Roman loldieis 

underback, added to its tranfparency and go>d fl.ivour, in the ItlM of l'erunax, Alexander, and Valerian, to 

are cifCOmftlBCCl which induce me to thank Mr Kigby awe the monarch. 

for the h'nt, which, it is not improbable, maybe ap- This influence continued through thr reigns of five 

plied to fome ufeful purpofc, in ceitain iituations which ftlCCcflta Caliphs, until that of MctachfaU, the laft of 

Comet imes occur in the brewing trade." the polierity of Saladire. who being at war with the 

MAMMAI UKF.S, Msmalucs. Mamdoua, or Arnilijns. and, at the fame lime, wiihing to reprcfi the 

Mtvnluh, w< re a dynasty that reigned for a confiderable enormous povver of the Marncloucs, purcha'ed Ibvi* 

time in Egypt, and of which forr.e account has been from all the furroimding countries, whom, in imitation 

given in that art-tie {£r,cyt!. ). A fuller account of of hi.-, ancttlor, he armed and appointed to. defend his 

them mult, however, be acceptable to our readers, as, dominion* The event of this mcafure was exactly 

fincc the expedition of Buonapatte, they have attracted what might have been exprcted. Mclichfala war, in 

the attention of all Europe. confequcncc of a confpiracy betwixt bit new and his old 

They were firft introduced into Egypt, a« we have foldie-s, (lain; and Turqucmenus, the leader of this mu- 



already ebferved, by Saladine, who, when he 1 
contemphtior. to hefic'"* f««sfel 
A 



id it in 



Jerufaletn, very naturally ei 



tiny and rebellion, hailed by the title of Great Sulnu 
of Egypt. With him began the government of the 
ceavonna to collect the mot toreide means to accom- Maineloucs, about the \ear I 2JO; which had the next 
plifli fo defirabk an end ; and, in conicqucncc, observing yiar gathered fuch ftrcngtk, that it wzs thought iiecciVa- 
thatth: ancient inhabitants of Egypt were, from thrir ry, in order to reprefs thofe exuberances to which new 



effeminate mode of education, an 1 the quiet ar.d Iran 
q'lil habits of their lives, much titter for thole occupa- 
tions in which they delighted, namely, the arts mer- 
chandize, and mechanic*, than military tactics an 1 nvli- 
tary toil, he lefcdvcd, as little as polfiblc, to employ or 
«!epcnd upati them. 

Thta rcfbleltion Simulating hi'ii to orocure a hatd cr 
rnce of foldicrs. he therefore commiffioned agents to 



formtd governments are liable, and bring it neare' to a 
fyftcrn, to caui'c the following aiticles, in the form of a 
charter, to be fubferibed tc» by tnetr principal leader*,' 
as an act of the whole people : — " ill, That the Sul- 
t in fhon'.d Ik chofen from the body of Maineloucs; idly, 
tntt none fhould be admitted into the order that rvtre 
by birth either Jews or Turks, Out or.ly Clm'.'.ian op- 
tives; jdly, That the irftive Egyptians fhould not be 



treat with the CireRfltans by the Lake of Mentis, near permitted to ufe, or have, any weapon*) except the in> 



Tawrica Cbrrfoncfas, whence, about the year ii7">, 
they purchafed more than a thoufand Gives Men inu- 
red to Iwdihip, nurtured in the lap of toil an J danger, 
and bred from their infancy to war, which wi< to them 
rather an inilii ct than a fcience, aj the continual incur- 
tiors of the Tartar rendered fclf-ctfcnce, m their fitiu- 
tion, abfolutely neceflary. 

Thefe flavcs Saladine trained to mil'tsry dif ipline, 
Brd, at the lame time that he made them renounce 



Christianity, had thci 



lllnicttd in the Mahometan re 



ligfon ; and although he prohibited them froni marry- 
ing, he allowed them an unbounded licence with refpet'i 



tiruments of agi icultme.'* 

Tuiq'i?mei:;is, as is frcqucntl) the ptaftice with thofe 
that experience a fuddtn elevation, cndsavoui»d to kick 
down the liddei by which he had bren railed; or, in 
other words, his canine was fo Inughty and dlfdainrul 
to his former companions, tlm he vvus by I hem, ot rj. 
tht r by'bne of them named Clotho, ftiddc- ly flain ; for 
which the murderer was rewarded with his fceptre. 
After htm fuccceded a long ta^e of prince*, many oi 
whom were as eminent for their t^ler.ts as for their va- 
lour ; among whom, the name of Cailbeiu* Ins been 
trluifnitted to us as that of the grcatill Ihicfrnin and 



to def.iltoTy gallnuiy. What progrcfn they made in general of his age ; but, as every one who conliders the 
the doctrines of the Alcoran, vhcther ihe tenets of Mteria/i of which the government was compelled, ir.ult 



ratiiCr wot. dcr that it txiltcd fo long, than that : i fhould, 
through alrnoft the whole coutfe i f its operation, be 
exp fed to all the vaiious evils and diftreffes arilin^ 
from a long train of fedition and tumult*, fo he mult 
lament that it fhould expire in the reign of one of their 
wifcft and belt rr.onaichs : yet it ii tome conf, latioo to 
reflect, that Campfon, the lad Sultan of the Mame- 
loucs, was not murdtred by hit otvn f tbjtiis, but having 
Thife Mameloucs, who were continually adding to for many years governed the kingdoms of Egypt. Ja- 
thcir DUtnbOTj in proccfj of time btcarce' naturalized d", and Syria, in a manner that hs3 excited tlic praife 



that facred volume xiTectiially eradicated all their firil 
principle*, is uncertsin ; but it is certain, that in time 
thry bicame excellent foldicrs, ar.d that the military 
glury of S;Jadine, which was feebly iupporicd hv the 
native Egyptian', expanded in the hands of the Mame- 
loucs, who extended thtir conqticfts on every fide, tin- 
til, pervading the Holy Land, they entered in the plain 
of Afkdoji. 
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ma. of the hifloric wen, hp, npprcffed with age and dtfcafe, Particular attention it paid to the education of thefe Msmmt> 
and fneumbcred w ith hi* armour, funk upon the field favoured fiaves. They arc inltrudtrd in even trercifc lul '* 
~* of battle, and, with hia laft breath, yielded the victory of agility or itmiglh, and ate, in general, dift'ii ^ruiihed v ' 
to the fortunate Sdim. by the grace and beauty of their perfLrm. The grtfM 
Willi thir monarch, who expired J'.nuary 7o, ieit>, tude of the difcipld in equal to the fivour of their ma- 
ended the government of the Mameloucs, nftcr it had fleii, whom they never quit in the hour of dai.gcr. If 
continued 27" years 5 for although an attempt WtM they have a dilpofition for learning, they aie taught the 
marie by Tomumby to get himfclt declared Sultan, in ufc of letter*, and lorr.c of thtrn are excellent (cribei j 
which attempt he actually futcceded lo far aa to be in^ but the greater part neither can rc?d nor write. A 
•died with the title, yet he WU foon after defeated by (lrikii-g example of which deficiency is obfcrvable in 
the victorious Sehm. He was then forfakrn by hit Mu>ad Bey himfclf. 

troops, taken and executed ; while the Mameloucs, bro- The inferior Mamclouct coiiftantly appear in the mi. 

ken ard cMfpcrftd, it was the policy of Sehm to nlly, litary drefs, and are commonly armed with a pair of 

and, hy offers too temoting to be by them refufed, en- pittol*. a labre, and a dagger. '1 hey wear a '-cculiar 

cap of a grcenilh hue, around which is witathed a tur- 



gage in his fervice. The ufc of thefe fokiicrs loon 
crmc foffeiently apparent to the Turkilh Emperors, 



>c- 
to 

■•merit their number, enlartre their 



jroi 

t.an. The reft of their drefs refembles that of other 
Mokainedan citizens, and i» rcllrictc;' to no paiticular 
colour; but another Angularity u, their large drawers 
of thick Venetian cloth, of a trimlon coloui, to which 
■N attached their flipper* of ret! leather. On horfe- 
back they add to their arms a pair of huge horfe pi. 
flols, and the dubhu* or battle axe. In battle, mai.y 
of them wear an open helmet, and the micirnt riig ar- 
mour of interwoven links of itccl, worn under part of 
their drefs, and thus cot.cealcd. Thefe are dear ; (ome- 
tirnes colling 500 piatVcs, or about L. go. Some of 
them are made at Conilar.ttnople, othe r» in Pci da. "1 heir 
horfes are of the hneft Arabian breed, and an- often 
purchaftd at three or four purks, 1. 150 to L. 200 
llerlirg. 

'1 hey have no pay, as they eat at a tnble in the houfe 
of their mailer the Bey, Camcf, or other officer. Any 
military oflicct may purchale a {lave, who becomes, tffo 
foclv, a Marrclouc. The.«iEme, from uu.hi, to poffris, 
implies merely a perion who is the property of another. 
Alter a proper education, the candidate thus coultitu- 
ted a Mainelouc, receives a prefect i f a horfe and arm* 
from hit mailer, together with a fuit of clothes ; which 
is renewed every year in the month Ramadan. The 
deputed from the government of Egypt to ncgo- geuerofity of their mailer,., and rewards or extortion* 
« iate. their peace with the Porte. He carried prtfent* 110m others. afTord them fllpplki of money, either for 

avarice or debauchery. Si me «.f tlum, admitted to pe- 
culiar favour by the Beys, as chafiudars, or pttrfc bear- 
ers, &lc. acquire great wealth. I hey are rather gay 
and ihoiightlefs than infolcrt, fond of (how, atid un- 
principled in their means of acquiring it. They feldom 
marry till they acquire toinc office 

Though born of Chrillian parents, they feem highly 



ftimulatc them to 
fphere of a el ion, and combine the-tn clofer to the Hate, 
by the allowance of Hill greater privileges and advanta- 
ges than they had before enjoyed. 

The Beys were ordained to be chofen from among 
them ; and the Paths, or chief governor for the Porte, 
was to (hare his power with thofe Beys, and evtn to 
continue in office no longer than (hould be agreeable to 
their collefrive will. At firtt the power of the Pafha 
wat very txtciifivc ; but, by the intrigues ard ambi- 
tion of the Beys, it hat been reduced almoll to a cy- 
plier. It was rather of a civil than military nature. He 
was always pre ti lent of the Divan, which was held in 
the caille where he rclided. But that council now com- 
monly meets in the palace of one of the chief Beys, ex- 
cent when a fuman or mandate is received from Conllan- 
tinople, when the Leys ate fummoiird to the caflle, to 
hear the command* of the Potte. The few who attenc 1 , 
M foon as the leading is finilhed, anlwer, as is ulutl, 
" £/m.v.a km tatna," " We hive heard, and we obey." 
On le-ving the cattle, their general voice is "Sfimma 
wa mv/iaa," We have heard, and (hall difobey." 

Iii the year 1791, Salah Aga, a (lave of Murad Bey, 



.11 horfes, rich fluffs, &C. A fpontancous tribute, which 
the Porte was in no condition to enforce, implied obli- 
gation on the part of the latter. He was well received, 
and atterwards was appointed H aquil tt Sultan, agent 
OT attorney to the Sultan in Cairo. It is probable, 
this office was given him to incline him to fecond the 
efforts of the Court in difuniting the Beys ; but it 



ineffectual. Thefe had formetly experienced the evils fitisried with their condition, which they have Cecil 
< f divifwn, and now were united by common ititcrcli, 
grown rich, and well provided wilh (laves ; fo that no 
tribute has lince that time found its way to Conllatiti- 



nople. 



The Mnmeloucs remain, as they have ever been, mi- 
litary (laves, imported from Georgia Circ^ffia, and Min- 
grelia. A few hive been prifoners, taken from the 
Auflrians and Ruffians, who have exchanged their reli- 
gion for an etULlilhmerit. The Beys give general or- 
ders to their agents at Conllf ntir.oplc, to purchsfc a 
etrtain number every year ; and many are brought to 
Egypt by private merchants on fpcculation. When 
the fupply proves inefficient, or many have been cx- 
pendcel. bbek fiaves from the interior of Africa are fub- 
ttftutcd, and, if found docile, are armed and accoutred 
like the retl. 



know n to refufc to exchange for ficc.lom. The ma- 
jority are regarded by the Arabs as little {trig in the 
principles or duties of Mohaintdifm. It i» worthy of 
remark, that though the M?mduucs, in general, be 
ftrong and perfwiablc men, yet the few who marry very 
feldom have children. As the fon, even of a Bey, is 
not honoured with any particular conlidcration, the wo- 
n.tn, peihaps, procure abortions. Of eighteen Beys 
with whole hittoiy Mi Biowne was well 
two only had any children living. 

Hardy, capable cf every fitiguc, of und-iunteel , 
rage, and eminent lie ill in horfe (ttan/hio and the t>fe of 
the fabte, the Mameloucs may be regarded as by far 
the bell troops it. the E*H. bvt in a regular butle, 
conducted by niar;o:uvrcF, and large or rapid move- 
mer.ts, they aie equally inferior to Ettiopcan tre>ops. 

X 2 Bring 
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Being diftinguifhed by favouritifm or merit, the Ma- 
meloiie become* a Cifhef, and in time a Bey. The 
chief caufe of preference arifea from political adherence 
to fome powerful leader. 

The government of Cairo, and Egypt, in general, 
it veiled in 24 Bcy» ; each of whom is nominally cliofen 
by the remaining 23, but, in fact, appointed by one of 
the moft powerful. The Yenk-tchcry, Aga, and ft ve- 
nd other officers, are enumerated among the 2.; Bey». 

Bctidci being governor* of certain dillrieta of Egypt, 
fevcral of the Beys receive other dignities from the 
Porte : Such are the Shcch el Bcllsd or governor of 
the citys the Defterdar, or accountant-general ; the E- 
mir el Had}, or leader of the facred caravan ; and the 
Emir es Said, or governor of the Upper Egypt. Thefe 
two laft offices are annual. There officers have alfo re- 
venue 1 allotted them by the Porte, ill defined, and li- 
able to much abufc. 

Of the other Beys, each appoints all officer* and go- 
vernors within hi* dillriA. putting into it fome Have of 
his own, who is compelled to render an account of the 
receipts, cf which a great part pafTvs to fupport the 
grandeur of his mailer. An opulent Bey may. h?ve 
from (ice to 1000 purfe* annually ; the revenue of Mu- 
1 ad Hey more than doubles that fum. The inferior 
Bey* may have 3C0 parfes, or L. 15,00c. 

Every Bey tits in judgment on cafes of equity. 
Thefe perfonages are very otfervant of their rcfpeeHive 
jurifdiflion* ; and no Bey will imprifon a man liberated 
by another. Though forr.ctimcs too impetuous, they 
neverthelcfs difplay great acutenefs and knowledge cf 
characters. This government, at leaft, pofleffes every 
advantage of publicity, a« every Bey i* a magistrate. 

M AN, has been confidcrcd in a great number of par- 
liculirs under the title Mam (Entytl.) ; but a reference 
was made from that aiiicle to the article ^Kirrirt of 
lie Human Spti'vt, which was, after all, omitted entirely. 

Pci haps enough has been faid on the varieties of the 
human fpecies in the articles Complexion and Ne- 
gro tJutfti) ; but ai infidel ignorance is perpetuslly 
pretending, that the diminutive Icelander*, the ugly 
Efquimaux, the woolly-headed Negro, and the copper- 
coloured American, could nut have deCcendcd from one 
original pair, either of European complexion or of Hin- 
doo fymmetry — it may not be improper, in this place, to 
fhew the wcaknefs of this popular objection to the Mo- 
iaic hitlory of the origin of man. This has been done 
in fo fati»f»&ory a manner by Profcflor Blumenbzch, 
that we have nothing to do but lay his obfei rations be- 
fore our reader*, convinced, as we are, that they are in- 
telligible to every capacity, and that they will carry 
coovi£tion to all who are not the Ihves of prejudice. 

•« Some late writers on natural hitlory (fays the Pro- 
feffor) feem doubtful whether the numerous diftincll 
races of men ought to be confidcrcd as mere varieties, 
which have arifen from degeneration, or as fo many fpc- 
cies altogether different. The caufe of this, fcems chief- 
ly to be, that they took too narrow a view in their rc- 
fcarches ; fclected, perhaps two rices the moft different 
from each other pofiible, and, overlooking the inter- 
mediate races that formed the connecting links between 
them, compared thefe two together; or, they fixed 
their attention too much on man, without examining 
other fpeciei of animals, and comparing their varieties 
and degcnctarioQ with thofc of the human fpecies. The 
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firft fault is, when one, for example, place* together a 
Senegal negro and an European Adonis, and at the 
fame time forgets that there is not one of the bodily 
difference* of thefe two being?, whether hair, colour, 
features, &c. which does not gradually run into ifce 
fame thing of the other, by fuch a variety of (hades, that 
no phyfiologift or naturalift is able to eflabhfh a certain 
boundary between thefe gradations, and confequciitk- 
between the extremes thcmfclvcs. 

" The fecond fault is, when people reafon as if man 
the only organifed being in nature, and conrider 



the varieties in his fpecies to be ftrarge and problemati- 
cal, without rcfieaing that all thefe varieties are not 
more flriking or more uncommon than thole with which 
So many thoufands of other fpecies of organifed beirgs 
degenerate, as it were, before our eyes." 

As what we have faid under the articles CoMrtexioH. 
and Necso may be fufficient to warn mankind again it 
the firft error, and at the fame time to refute it, we h»- 
ftcti to refute the fecond by our author's companion be- 
tween the human race and that of fwine. 

" More reafon* (fays he) than otic have induced me 
to make choice of fwinc for this comparifon ; but, in 
particular, becaufe they have a great fimilariiy, in many 
refpefts, to man : rot, however, in the form of their 
entrails, as people formerly believed, and therefore flu- 
died the anatomy of the human body purpofrly in 
fwine j fo that, even in the lad century, a celebrated 
difpate, which arofe between the phyficians of Heidel- 
berg and thofe of Durlach, refpecting the pofitiun of 
the lieart in man, was determined, in confcqucncc of or- 
ders from government, by infpefling a low, to the great 
triumph of the party which really was in the wrong. 
Nor is it becaufe in the time of Galen, according to re- 
peated affcrtions, human flefh was faid to have a taftc 
perfectly fimilar to that of fwine ; nor becaufe the fat, 
and the tanned hides of both, are very like to each 
other ; but becaufe both, in regard to the economy of 
their bodily ;l met inc. taken on the whole, Ihew unex- 
pectedly, on the firft view, as well as oa dufer cxaroina. 
lion, a very flriking fiwiliiudc. 

" Both, for example, arc domeftio animals ; both on. 
BWMRIJ both sre difperfed throughout all the four quar- 
ter* of the world ; end both confcquently are cxpofed, 
in numerous »sj>, to the principal caufes of degenera- 
tion an'fir.g from climate, mode cf life, nounlhmcnt, 
&c. ; hoih, for the fame reafon, arc fuhject to many 
difcafes and, what is particuhrly worthy of remark, to 
difesfes rarely found among other animals than m< n«uJ 
fwine, fuch at the llor.c in ihe bladder ; or to dii'eafcs 
exclusively peculiar to thtfe two. fuch as the worm* 
found in me?fled fwinc. 

" Aivotlirr reafon (continue* he) why I have made 
choice of fwine for the prefent companion is, becaufe 
the degeneration and defcent from the original race 
are far mote certain in thefe animals, and can be bet- 
ter traced, than in the varieties of oilier domeftic ani- 
mals. For no naturalift, 1 believe, has carried his fecp. 
ticiGn fo far as to doubt the defcent of the domcftic 
fwine from the wild boar ; which is fo much the mote 
evident, as it is well known that wild pigs, when caught, 
may be eafily rendered as tame and familiar as domcrtic 
fwine : and the contrary alfo is the cafe ; for if the lat- 
ter by any accident get into the woods, they as readily 
become wild again ; fo that there are inftanots of fuck 
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aninals being fliot for wild fwinc { and it hit not been feveral tribes, inch as the Abyffinians, Negroes, and" the 



Mm, 



till tbry were opened, and found cart rated, that people 
were led to a difcovery of their oiigin, and how, and at 
what time, they ran awny. It !• will afceitaircd, that, 
before the difcovery of America by the Spa: i<rd«, 



inhabitants of New Holland, it is woolly, and molt fo , M3 " ti ' p * r -. 
among the I foitcntots. In the like manner, among the " 
white (v . it in Normandy, as I was affurcd by an in- 
con parable ol fetver, Sufctr of Ron Debar g, the hair 



fwine were unknown In that quarter < f the world, and on the whole body i* longer and (offer than among o- 
that they were afterwards carried thither from Europe, ther fwinc ; and even the briflles on tfc b^clc are very 
All the varieties, therefore, through which tbta animal little different, but lie Hat, ami ire only longer than the 



baa fincc degenerated, belong, with the crigiral Euro- 
pean race, to one and the lame fpecics ; and fince n> 
bodily difference i« found in the human race, a* will 
'prcfently appear, either in regard to ftaturc, colour, the 
form of the cranium, Ac which h not obftrved in the 
fame proportion among the fwine race, while no one, 
on that account, ever doubt* that all thefe different 
kind* arc mere!) varirtir* that have anfen from degene- 
ration through the influence of climate, &ic. thia com- 
parifon, it is to be hoped, will filencc thofc fecptics who 
ba*e thought proper, on account of theft varieties in 
the human race, to admit mo-e than one fpecicj. 

•* With regard to ftature, the Patagoniant, »» 11 well 
known, have afforded the grcatell employment to an- 
thropologics The romantic tales, however, of the old 
travellers, who give to thefe inhabitants of the fouthcra 
ext'emity of Anuria a ttaturc of ten feet anil mote, 
are fcarcely worth notice ; and even the more mode ft 
relation* of later Englifh navigators, who make their 
height from fix to feven feet, have been doubted by 
other traveller, who, on the fame coali, fought for fuch 
children of Enoch in vain. Ent we Iball admit evety 
thing faid of the cxtrao-dinary fi/.c of thefe Patagonians 
by Byron, Wallis, and Carteret ; the tirft of whom af- 
ligrm to their chief, and fevers* of his attendant*, a 
height of not Ids than feven feet, as far as could be de- 
termined by the eye ; the ficond, who afTcrti that he 
actually meafured them, gives to the greater part of 
them from 5 feet \.z inches to 6 feet ; to fome 6 feet 
5 inches, and 6 feet 6 ; but to the tailed, 6 feet 7 inch- 
es : and this account is confirmed hy the laft- mentioned 
of the above circumnavigators. Now, allowing this to 
be the cafe, it k not near fuch an excels of 1*. at tire as 
that obferved in many parts of America among the 
fwine, originally carried thither from Europe ; and of 
thefe I (ball mention in particular thole of Cuba, which 
are more than double the fixe of the original flock in 
Europe. 

'Hie natives of Guinea, Madagascar, New Holland,. 
New Gumea, &c. are h'.'ck; many American tr.bcs 
are reddiih bro- n, und the Eu'opeans are white. An 
eeiiul difference is obfirvci among fnine in diffcient 
* r utitrics. In Piedmont, tor example , they are bbtk. 
When I pafled (lays our author) through that country, 
during the gicat tair :or fvvir.r at Sa.'cngc, 1 did not 
fee a (ingle one ot any other colour. In liavaria, they 
are reddilh brown ; in Normandy, they arc all white. 

" I luman hair is, indeed, fomcwhat different ftom 
fwinc's bridles ; yet, in the pre Lent point of view, they 
may be compared with each other. Fair hair is foft, 
and of a lilkjy texture; black hair iscoaifer, and among 



hair on the other parts of 
therefore, be 



entpiOTta 



:hc body. They cannot, 
hmlh maker.;. The dif- 



ference between the hair of the wild buar and the do- 
mcftic fwine, particularly in regard to the fofter patt 
between the itrong brilUu, is, as is well known, ftill 
greater. 



The 



difference between the cranium of 



Negro and that of an European, is not 

a 



in the* leall de- 
gree greater than that equally ilrikmg difference which 
cxifls Ivetween the cranium off the wild boar and that of 
the domed ic fwinc. Thofc who have not uhferved this 
in the animals thrrrfclvef, need only to calt their eye 
on the figure which DaobcDton hai given of both. 

" I fhall pais over (lays our author) lcf» national va- 
rieties which may be found among fwine a& wtll ai 
among men, and only mention, that 1 have been allured 
by Mr Sulacr, that the peculiarity cf having the bone 
of the ltg remarkably lorg. as is the cafe among the 
HindtMMi has been remarked with regard to the fwine 
in Normandy. 1 They lland very long on their hind 
legs (fays he, in one of hii letter*) ; their back, there- 
fore, is highefl at the rump, forming a kind of inclined 
plane ; and the head proceeds in the tame diteition, 
10 that the fnout is not far from the ground.' I (hall 
here add, that the fv. inr, in fome countries, have dege- 
nerated into races which in fmgularity far exceed every 
thing that has been found tirangc in bodily variety 
among the human race. Swine with folid hoofs were 
known to the ancients, and huge herds cf them arc 
found in Hungary, Swrden, &c. In the like manner, 
the European Swine, firll carried by the Spaniards, in 
1 5c 9, to the iilaud of Cuba, at that time celebrated for 
its pearl flVry, degencated into a monilrous race, 
with hoof* which weie half a fpan in length." 

From thefe fafts, our authoi concludes, that it is ah- 
furd to allow the vatt variety of fwine to have defecud- 



ed frc 



m one original pair, 



id to contend that the va- 



rieties of men are (i many dillind fpeciea. 

MANDING, a targe llatc in the interior of Africa, 
of which the only Cu it factory account tlwt we have 
is by Mr Park, who. for feveral months, was hofpi- 
tably entcttained in Kamalia, one cf its towns, l.tuatcd 
in 12 0 40 N. Eat. and 6 W 4a' W. Long. The go- 
veinment of Manding appeared to our author to be a 
fe>rt of republic, «r rather nil olijjaichy. Every town 
is indeed governed by a chief msgifltate called Mania, 
which ufually fignilies king ; but the chief power of the 
ftate, in the tali refort, is lodged in the afl'erably of thefe 
manias (a). The cafe, however, is different in other 
countries, which are occupied by people who have emi- 
grated from Manding ; for in all the Mandingo ftaten 



near 



(a) Mr Park, for the mod part, writes with remarkable peifpicuity ; but we are not fnre that bete we have 
not miftaken his meaning. He fays, that the chief power of the ftate is lodged in the aflcmbly of that tvhoh 
body ; but we think, that by the whole body muit be meant the bedy of Man/at, othetwifc the government 
could not be called an oligarchy. 
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M«nt'.ri». re3T t} e Gambia, thf gnve rnmtr.t ii mottmhicat, tho' thee by forr.e of the white traders, he could not pofi. Muciq-. 

w ~ y the power of the (bvetctgn is tv no me?n* unlimited. lively bain, .-y-w 

A» Mr Park\ route wa coi fined to a tra. a . of conn- d Venning property in the fuil, it appeared to Mr 

try, bounded nearly by the t ?th and 15th t.rallcls of P*rk. l? at the land* in native woods were conlidrredai 

latitude, the climate throughout the mole mi nca<ly belonging to the king, or (where the government was 

the fame aa that of Mantling, and extremely hot : Vet, not monarchical) lo the li«<-.e. V. hen any individual 



#n7"*s which he t raver fed ecu! i he called nmuntaino'i-.. 
.About the middle: of Jure, the hot and fliltry anno- 
f lure is agitated hy violent guftsof wind (called Unu- 
S'tti \ accompanied with thunder and rain. Thcfe nfher 
in what is <!cnominatcd tit loiny faifvn ; wh'th cor.li 
nUCI until the trtonth «.f November 
the diurnal rain* ate vcty heavy ; and the prevailing 
wind* air from the fouthwrlt. The termination of the 



ttberc the country aicended irto bflli, he* found it com* of free conditron had the mean, of cultivating more 
paratively cool and plrafant ; though none of the 'Ji- land than he aftualty poiTcfled, he applied to the chief 

man of the diilrict, who allowed him an eaten (hm of 
territory, on condition of forfeiture if the lands vire not 
brought into cultivation by a given period. The con- 
(Stion being fiddllcd, the foil became veiled in the pot 
feffor j ana, for aught that appeared, defecuded to his 
lVirirg this time, heirs. 

The Mandingoes are a very gentle race of people ; 
cheerful in their difpofttions, inejuilitivc, credulous, 
rainy feafon is hkewife attended with violent tornadoes; fimple, and fond of flattery. The ir.cn art CQOlBBooh/ 
after which the wind fhifts to the north e?il, and conti- above the middle file, well ihaped, flrong, and capable 
nun to blow freim that quarter during the rill ot the of endtttirg g eat labour ; the women an good natures, 
year. fprightly, and agreeable. The ctcls of both fixes rs 

When the wind fets in from the norlh-eaft, it pro- computed (if cotton cloth of their own manufacture ; 
«?uce* a wonderful change in the face of the country, that of the men is a looic flock, not unlike a furphec, 
'I he grafi foon becomes dry and withrrcd ; the riven with drawers which reach half way d wn the leg ; and 
fubfide very rapidly, and many cf the trees fhed their they wesr fandah on their feet, and white cotton cap» 
leaves. About this period is commonly fill the bar- on their head*. The womens drefs corifjlts of two pieces 
msstOM, a dry and parching wind, blowing fteim the of cloth, each I f which is about ftx fret long ami three 
north earl, and accomoanicd by a thick fmoky haze ; broad : one of thcfe they wrap lound the waul, which, 
through which the fun appea-s nf a -dull red colour, hanging down to the ancles, Blifwen the purpofe of a 
This wind, in paffing over the great defert of Sahara, petticoat; the other is thrown negligently over the bo- 
acquires a very Hrong attraction for humidity, and lorn and ihouldcts. Doth men and women among the 
parches up evcty tiring exposed to its current. It i«, M.rndirgoct feint to have an invincible propcanty to 
Lawevcr, reckoned very fahitavy, partvulady to Euro- commit depredations on the propeity o£ unprotected 
pears, who generally trcovcr their health during its con- 
tinuance. The truth of this our author experienced 
both at Kamaha and Pifania, when he had been brought 
to the very brink of the grave by fickncfs. 

Whenever the grafs is fufficicntly dry, the negroes 
fet it on fire ; but in Ludam?.r, and other Mooriib 
countries, this 

the withered Hobble that the Moors feed their cattle 
until the return of Jie rains. The burning of tbegrafs 
in Manding exhibits a feme of temfic grandeur. '• In 



ftrangers ; whilfl fuch is the good nature of thole pot>r 
heathens, that they will readily fympathife in 'he fuller- 
ing";, relie ve the dillrc(Tci>, and contribute to the perlooal 
fafcly, of the very tlranger. whom they ate bent uoon 
plundering. 

Among the Mandingoes, the parental and filial affix- 
practice is not allowed ; for it is upon tion is remarkably rtrong between the mother and her 

child ; but not fe> between the father and his children. 
'1 iiis, as Mr Park oblei vis, is ealil) accounted for. The 
fy Hem of polygamy, while it weakens the father's at- 
the middle of the night (fays Mr Park), 1 could fee the tfchment, by dividing it among the children of different 
plains and mountain?, as (rr as my rye could reach, va- wives, concentrates all the mother's jealous tenderneft 
negated with lints of fire ; end the light reflected on to one point, the piotcctiou of her own offspring. He 
the Iky, made the heavens appear in a blaze. In the perceived, with j^clI fatisfadioa loo, that the maternal 



lav time, pillars of frnokc were fetn in every d 



ire ft ion ; 

while the birds of prey were obfervtd hoveting round ty ot the p: Hon, but alio, in a certain degree, to the 

the conflagration, and pouncing down upon the fnake*, improvement of the mind e>f the infant ; tor one of the 

lizards, and other reptiles, which attempted to ifcape bill Icffons, in which the MoiJ'iigo women inflruet their 

from the flames." This annual burning is foon followed children, is tht patriae of truth. 

by a frefh and fweet verdure, and the country is there- The Mandingo women fucklc their children until 



solicitude extended, not oulv lo the i-rowth and fccuii- 



by rendered more healthful and plcpfart. 

Though many fprcics of the edible root?, which 
Ktow in the Well InJia illands, are found in Africa, 
yet our traveller never f,iw, in. zny part of his journry, 
either thr fugar carte, the coffee, or the cocoa tree ; nor 
could he lcatn, on inquiry, that thev were known to 



they arc able to walk of themfelves. Three years uur- 
fing is not uncommon | and dming this period, the 
hufhand devotes his whole attention to his other wives. 
To this practice it is owing, thn the family of each 
wife is fcldom vcty nttmcrout. Few women have more 
Uiari live- ot fix children. As foon as an infatil is able 



-.he natives. The pineapple, and the thoufand other t-> walk, it i< permitted to runabout with, gteat free- 

.jeiicious fntits which the ladllftry of civil /cd man (im- dom. 1 he mother is not ovir folic itOUl to pie(crvc it 

proving the bounties of nature), has brought to fo g-cat f orr. flight fills, and other trilling acctdCBta, A little 

j,'.if<clion iu the tropicil clilKUtea «'f America, are hctc praeitice 1 on enables a child to take care of itl'tlf, and 

equally unknown, lie observed, indeed, a few orange experience acts the part of a nurfc. A» thty advance 

a-. \ banana trees, near the. mouth of the Gambia j but is life, the girla are ta'.tght to fpin cotton, and to beat 

••r ether they were iodigenoua, or were formerly planted corn, and are it.ltiuctcei in other domed ic duties ; and 

the 
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the boys are employed in tbc labour* of the field. Both 
" fexc*. whethci BufhrtCDI or Kaiu, on attaining the age 
of prbcrty, are cicumcifcd. i hit. painful opeiation is 
not conlidered by the Kafirs fo much in the light of a 
religion* ceremony, as ?. muter of convenience and uti- 
lity. 'I hey have, indeed, a fnperiiitious notion, that it 
contributes to render the marriage (late prolific. 

When a young am takes a fancy to a young girl, 
and mfliei to marry her. it is by no mean* contiuered 
as nccclTary that he fliould nuke an overture to the girl 
lietfelf. The tirft object is to agree with the parents, 
concerning the recompence to be given them tor the 
lofs of the company and fcrficeiof their daughter. The 
value of two flavcs U a common pi ice. unlets the girl is 
thought very haudfome j in which cafe, the parents will 
taifc thetr demand very ronftccrahly. If the lover is 
rich enough, and willing to give the fum demanded, he 
then cummuncates his wifhes to the damlel : but her 
confent is by no means nccelTary to the match ; for if 
the parents aerce to it, and eat a few kith null, which 
are prclentcd by the fuitor as an carneft off the bargain, 
the young lady mull either have the irunof their choice, 
or continue unmar'icd, for (he cannot afterwards be gi- 
ven to another. If the pa-ents (hould attempt it, the 
lover is then authoriled, by the laws of the country, to 
feiae upou the girl as his (lave. At the celebration of 
a marriage, no religious ceremony feenr.s to be pracb'fed. 
A lelccl number of people are indeed invited to the 
wedding, and feafted ; but confummation ennftitutes the 
marriage ; for towards the morning, the new named 
couple are always dillurbtd by the women, who af- 
femble to infpeci the nuptial fheet (according to the 
manners of the ancient Hebrews, as recorded in Scrip- 
ture), and dar.ee round it. Tin's ceremony it thought 
mdifpenfably neccilaty j nor is the marriage conlidered 
at valid without it. 

The Mandiugocs. and indeed a'! the negro ftites, whe- 
ther Mahoir.edan or Pagan, allow a plurality of wives. 
The co" kquer.ee is, that the wives frequently quarrel 
among themfe'lvrt. When this haoptns, the hufband 
decides between tiirm ; and tometi "cs finds it neccfiary 
to adminiftcr a little corporal chaftilement btfore tran- 
quillity can be reilored. But if any one of the hdies 
complains to the chief of the town, that her hufband has 
tinjulUy punifhed her, and ihewn an undue partiality to 
fome oilier of his wives, the affair is brought to a pu- 
blic trial. In thctc palsvtrt, however, which are con- 
du£trd chiefly hy married men, cur author wis inform- 
ed, that the- complaint of the wile is not always conh. 
d«-rcd in a very ferioti-. light ; and the complainant her. 
felf ii fomctinus convicted of ft rife and contention, aid 
left without lemeily- If the murmurs at the decifion 
<•> the court, the magic roil of Jllumto 'Jtimln loon puis 
an end to the bulinefs. -"ire Mi'MBo Jumbo in this Sufpf. 

A child, among them, is named when it i« (even or 
eight days old. Tlx ccrrmonv commences hy (havirg 
the infant's head ; and a dilh cailed <'ega, nade of pound- 
ed cum and four milk, is piepared for the gut ft*. If 
the parents arc rich, a flucp or a goat is commonly dd- 
ded. 1 h : 6 feaft is called fling tnn let, the child * 
bead Having." During Mr Park'* (hy a: Kamalia, 
he w;»s pride nt at tour i!itltre:it feaiU of this k-nd, and 
the ceremony wan the fame in each, whether trie chdJ 
belonged to a Bulh cm or a KTir. The fchoulmafter, 
who officiated as prieft on thofc occatious, and who is 



67 ] M A N 

ncctflarily a Buftirecn, fnft faid a (bog prayer over the ManJiny> 
dgn ; du.iirg which, evety pc; fon p:t lent took hold of' 
the brim of the caLbaih with his right band. After 
this, the fehooln af'er tjok the child 111 his arms, and 
fa:d a frcor.d prayer; in which he repeatedly fulicitcd 
.the bitfiiig oi Guii upon the child, and upon all the 
company. When this piayer was en 'ed, he whifpeud 
a few fcntCOcci in the child's car, and fpil three lime* 
in its face ; alter which he pronottnccd iti> nsrac aloud, 
and returned the infant to the mother. This part of the 
ceremony being ended, the father of the child divided 
the dega into a number of bills, one of which he diftrt- 
bcted to every peifon prefent. And inquiry was then 
made, if any peifon in the town was dangeroufly fick ; 
it being itlual, in fuch cafes, to fend the party a large 
portion of the which is thought to poffefs great 

medical virtues. 

The ManJingoes have no artificial method of divi- 
ding time. They calculate the years by the number of 
rainy feiifim. They portion the year into moons, and 
reckon the days by fo many funs. The day they di- 
vide into morning, mi '. day, and evening ; and further 
fubdivide it, when nccelTary, by pointing to the tm*U 
place in the heavens. Our author frequently inquired 
off fomc of them, what became of the fun during the 
night, and whether we mould foe the fame fun, or a 
dilfere-.'.t one, in the morning? But that fubject ap- 
pealed to there as placed beyond the reach of human 
inveftigation ; they bad never indulged a conjecture, 
nor formed any hypothetic, about the matter. The 
nmon, by varying het form, hat more attracted their 
attention. On the tirft appearance of the new moon, 
wh'ch they look upon to be newly created, the Pagan 
natives, ai> well as Mahomedans, fay a fhort prayer ; and 
this frcirui to be the only vifiblc adoration which the 
Kafir* offer up to the Supreoi* Being. This prayer is 
pronounced in a whifper; the party holding up his hand* 
before hij ficc : its purport is to return thinks to God 
for his kindflell thtougli the exigence ot the pa:! moon, 
and to folicit a continuation cf his favour doting that 
of the new one. At the cone! uft on, they fpit upon 
their hMitis, and rub them over their faces. Great at- 
tention i-. paid to the changes of this luminary in its 
monthly comic ; and it is thought very unlucky to be- 
gin a journey, or any other work of e - on<cqiicn: e, in 



the latl quarter* 



lipfe, whether of the tun- or 



moon, is fipiiofcd to be effected by witchcraft. The 
l!a'3 arc very little ret arded ; and the whole lludy of 
altronomy appear* t 1 lliein as a ulrltf, purfuit, and at- 
teoded to by fuch pcrfuu* only as deal in magic. 
Their notions of gcogi apliy arc equally puerile. They 

imagine th-t the woild is m extended plain, the tcrmi. 
nation of which no eye Iim discovered ; it being, they 
fay, owerluirig with clouds ard daikntfu. Tl.ey I'lfcfibe 
the fca as a large river of fait water, on t!ie fiithcr 
ftce of which is liluaicd a country called T' f iiuie rioo ; 
*' the land off the ^hite people." At a diuVucc from 
Tobaubn doo, they dlfcnbc another countiy, whicit 
they ailege is inlabited by car.n baU of gigantic ir«e, 
called A>.omi. 

Mr Park fays he his ennve rfe d with all rai k? and 
conditions of negroes 00 the fubjccf of their faith, and 
that he c;tn pionounce, without the fin-.! i* fliiid.i* of 
doubt, that the lieliu 01 one God, and oi a futuic (tate 
of reward and pui.ilhii.tiit, is entire and univ«tal imirjqp 

lllelXi. 
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Maying, them. It is remarkable, however, that, except on the 
' appearance of a new moon, at before related, the Pagan 
natives do not think it neceffary to offer up prayers and 
fupplications to the Almighty. They represent the 
Deity, indeed, as the creator and prefcrvrr of all thing*; 
hut in general they corrfider him as a Being fo remote, 
and of fo exalted a nature, that it is idle to imagine the 
feeble fupplications of wretched mortal* can revcrfe the 
decrees, and change the purpofes, of uncning wifdom. 
The concerns of this world, they believe, arc committed 
by the Almighty to the fuperintendancc and direction 
of fubordinate fpirits, over whom they fuppofc that cer- 
tain magical ceremonies have great influence. A white 
fowl, fufpended to the branch of a particular tree, a 
fnakr's head, or a few handfuls of fruit, are offerings 
which ignorance and fuperltition frequently prefent, to 
deprecate the wrath, or to conciliate the favour, of thefc 
tutelary agents. 

The Mntdrngoesi feldom uttain extreme old age. At 
forty, mod of them become grey haired, and covered 
with wrinkles ; and but few ot them furvtve the age of 
<ifty-6vr, or fixty. Yet their difeafes appeared bot 
few ; fevers and fluxes being the moll common, and the 
moft fatal. For thefc they generally apply Japhiet, i. e. 
charms, to different part* of the bo-?y ; though fume- 
times, on the tirft attack of a fever, the patient is, with 
great fuccefe, placed in a fott of vapour bath. The 
other difcafes which prevail among the negroes, arc the 
f0Wt, the tltplxmtiafij, and a Irprofy of the very worft 
kind, together with the Guinea worm, which they at- 
tribute to bad water. 

When a perfon of confequence dies, the relations and 
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very grett expedition, by deeping the hide 6rft in a 
mixture of wood aihes and water, until it part* with the . 
hair ; and afterwards by uung the pounded leaves of a _^ 
tree, called g oo, a* an adringent. 

The manufacturer* in iron are not fo numerous a. 
the Karrankeati but they appear to have Audied their 
bufinefs with equal diligence. The negroes on the 
coaft being cheaply fupplied with iron from the Eu- 
ropean traders, never attempt the manufacturing of this 
article themfclvcs % but in the inland parts, the natives 
fmelt this uftful metal in fuch quantities, as not only ti. 
Arpply themfclvc* from it with all neceifary weapons and 
inttruments, but even to make it an article of commerce 
with fomc of the neighbouring dates. During our au. 
tbor'* day at Kamalia, there was a fmelting furnace at 
a fiiort diltance from the hut where he lodged, and the 
owner and hw workmen made no fecrtt about the man- 
tier of conducting the operation ; ami readdy allowed 
him to examine the furnace, and afilft them in breaking 
the iron-Done. The prose's it is needle ti to defcribe ; 
though it be proper to olfervc, that the mafs of metal 
obtained by it wa» rather ftcel than iron. Moil cf the 
African b'ackfmiths are acquainted alfo with the me- 
thod of fmelting gold, iu which procef* they ufe an al- 
kaline fait, obtained from a ley of burnt corn-dalks eva- 
porated to drynefs. They likcwife draw the gold into 
wire, and form it into a variety of ornaments, fome ot 
which are executed with a great deal of ufte and in- 
genuity. 

The reader will obferve, that in the extract* which 
we have made from Mr Park's intcrcding travels, the 
terms African and Negro are frequently ufed at if all 
neighbours meet together, and maniftd their forrow by Africans and Negroes were Mandingocs. The rtafon 
loud and difmal howling*. A bullock or goat is kilted is, tint the Mandingoe* were not only the mod niimcr- 
for fuch pcrfons at come to affid at the funeral 



which 

generally take* place in the evening of the fame day on 
which the party died. The negroes have no appropriate 
burial place*, and frequently dig the grave in the floor 
of the dcccafcd't hut, or in the (hade of a favourite 
tree. The body it dreffed in white cotton, and wrap, 
ped op in a mat. It is carried to the grave, in the dulk 
of the evening, by the relations. If the grave is with- 
out the wall* of the town, a number of prickly buihes 
arc laid upon it, to prevent the wolves from digging up 
the body ; but our author never obferved that any done 
was nhiced over the grave a* a monument or memorial. 

With refpect to employment, the men cultivate the 
ground, or catch filh in large rivets ; while the women 
manufacture cotton cloth. It is only the fninning and 
the dyeing, however, that are performed by the women ; 
for the web, which is feldom more than four inches 
broad, is wove by the men in a loom made exactly upon 
the fame principle as that of Europe. 



weaving, dyeing, 
thofe who 



the arts ot 

fewing, 5tc. may eafily be acquired, 
them arc not coiitidcrcd in Africa as 



out tribe which he vifited, but were alfo fprcad over all 
that tract of country which he traverfed. 

MANIANA, a fmall negro kingdom lying between 
12 and 14 s North I,at. arid between the meridian of 
Greenwich and I* and 30' Weft Long. Its inhabi- 
tants, as Mr Park was informed by a variety of people 
in many different kingdoms, are remarkable for cruelty 
and ferocity ; carrying their relent mem to their enemies 
fo far a* never to give quarter, and even indulging theni- 
fclvet with banquets of human ilcih. Hence the inha- 
bitants of Uainbarra, who carried on with them a I.>n.; 
and bloody war, and mull of courfe be well afccitaiisci 
of the 
caters. 

MANURE is fo effcntial to agriculture, that the 
want of it, or an improper manner of uling it. is the 
principal caufc of the derility of a country. We have 
therefore treated of manures and their action at fomc 
length in the article Agriculture in [fas* JTssflf b 
pxdta ; but as the theoretical part of that difquilition 
a great racafurc on the doctrine of phkvidon, 

re- 



fadt, call them Alu Jummu'o, which lignifict men- 



following any particular proLffion ; for almoft es-ery which is now exploded, it may not be improper to re 
flave can. weave, aud every boy can few. The only ar- fume the fubject here. Experience however being, af- 
tilts which arc distinctly acknowledged as fuel; by the tcr all, the only guide which the farmer can fafely and 



negroes, and who value themfclvc* on exercifiug appro- 
priate and prculir-r trades, are the manufacl'i'crs of 
leather and of iron. The firtt of thefc are called Kar- 
rankca (or as the word is fometimea pronounced Gaun- 
gay). They arc to be found in almod every town, and 
they frequently travel through the country in the cxer- 
cife of their calling. They tan and drefs leather with 



. and 

coulidently follow, indead of amufing our reader* with 
theories of our own, we dull lay before them the obser- 
vation* of a man who fcems to have united theory with 



I'be ufe of manures (fay* M. Parmentier") has M 
n in all age 
any dear 3nd precue 



been known in all age*, but we are yet tar from having .Wi </*■ 
and precile idea* of tlic nature of the juices ?"•"*'"'' 
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which arc deftiucd for the nourifhment of vegetable*, 
1 and of the manner in which they are tranfmitted to their 
O'gan*. The writers on agriculture, who have endea- 
voured to explain thefe matters, perceiving fait* in moll 
plants, were perfnaded that thefe falls, by the help of 
water and heat, patted, in a faline form, through the 
vegetable filter. Thefe full philofophers did not hefi- 
Ute to confider every thing that has been done by the 
induflry of man, to improve the nature of land, and its 
productions, as merely forming refervoirs of thefe falts, 
which they confidrred as the principle of feitility. This 
opinion was fo well etlablilhed among the improvers of 
land, that, to this day, many of them have no object in 
view, in their operations, Uit to difeogtgc falts ; and, 
when they attempt to explain certain phenomena which 
take place in their Gelds or orchards, they talk confi- 
dently about the nitre of the air, of mm, of faotv, of 
eletv, and fat ; of the fottt of the earth, of dung, of 
mnrle, of Urn.; tf chalk, &c and make ufe of thofe vague 
terms, oil, (ulphar, fpirit, &C. which ought henceforward 
to be banilhcd from our elementary books on agri- 
culture. 

" Among the authors who have attacked, and com- 
bated with molt fueccft, the opinion that the fruitful- 
i»cfi of foils, and the aliment of vegetables, refine in fa- 
Kne fubftances, mull be reckoned Elkr and Wallerius. 
Thefe plulofophert examined, by every means which 
chymitlry at that time could fumifh, the various kinds 
of earth proper for cultivation, and alfo thofe fubttances 
which have always been considered as the mod power- 
ful manures, without being able to obtain, from any of 
them, anv thing more than mere atom * of fait. 

" Animated with the fame zeal, and taking advan- 
tage of the injunctions found in their writings, I thought 
it neceffary to determine, by experience, whether, as has 
been afferted, there really exitt neutral falts ia earths ; 
and alfo, whether thofe earths are more fertile in pro- 
portion to the quantity of fuch falts they contain. 
With this view, I lixiviated, by means of dittilled water, 
many fpecies of cultivated earths, taken in various Hates, 
from frefh earth to that which had been impoverilhed 
by the growth of fevetal crops ; I alfo tried dung, redu- 
ced more or lefs into the Hate of mould : and likewife 
the moll active manures, fuch as the offal of animal fub- 
ttanccs rotted by putrefaction ; but in none of thefe, 
however carefully analyzed, were found any falts in a 
free ftate- They contain indeed the materials proper 
for forming falls, but tf they contain any ready formed, 
it is merely by accident. 

44 The researches of Kraft, and thofe of Alrlon, were 
not attended with different refulta. Having fown fame 
oat* in afhes, not lixiviated, and in fand (trongly im- 
pregnated with potafh and with faltpetre, and having 
found that the oats did not grow, they concluded that 
neutral falts, and alkalies, not only retarded the growth 
of vegetables, but that they abfolutely prevented it. It 
is well known that in Kgypt there are districts where 
the earth is entirely covered with fca-fali, and thefe di- 
ftricts are quite barren It is probably owing to this 
property of fea-falt, that the Roman" were accuflomed 
to fcatter large quantities of it over fields where any 
great crime had been committed, and of which they 
wifhrd to perpetuate the remembrance, by rendering the 
part barren for a certain time. 

» The idea that lalts had great 
SurpL. Vol. II. Part I. 
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tion, ought to hava been gicatly weakened by the fol- 
lowiiig limptc reflection. SuppoGng that falts exitted 
in garden mould, they would be very toou diffolvtd by 
the rain, anil carried away, towaids the lower tlrata of 
the earth, to a depth to which the loogell roots would 
not reach. Indeed the famous experiment of Vanhcl- 
mont would have l>ccn fulScient to have deftroyed the 
above opinion, if it did not gcncially happen that we" 
arc no fooncr fet free fiom one error than we fall into 
another not lefs extraordinary. The furprifing effects 
of vegetation brought about by the ovci flowing of wa- 
ter, and in the neighbourhood of fait marlhes, and the 
infinite uumber of inhaling capiTary tubes obferved up- 
on the furface of vegetables, led to an opinion that the 
air and water, abfnilicd by the roots and leaves of plants, 
weie only vehicles loaded with faline matter, analogous 
to the vegetable* nour.lhcd by them. 

" To the experiment ot V'anhelmont, which was re- 
peated by many- accurate obfervers, Succeeded thofe of 
modern philofophers ; from which it clearly appeared, 
tliat plants could grow, and pioducr fruit, iu the air of 
the atmofphcrc, and iu dilluk-d water, alio in pure laud, 
in powdered glafs, in wet inols or Sponge, in the cavity 
of rlefhy roots, &c. and that plants which had nothing 
but the above-mentioned fluids for their nourishment, 
gave, when fubmitted to chymical analyGs, the fame 
product* as thofe which had undergone their pr-icefa of 
vegetation iu a foil perfectly well manured. It was alfo 
obferved, that the molt birrcn foils were rendered fer- 
tile when they wee ptopcily fupplicd with water by 
canal* ; and the efficacy of irrigation was repeatedly 
cvirced in different ways : from thefe obfervations was 
formed the following fyltem, that water rife* iu plant* 
in the form of vapour, a* in ditlillation ; that air in- 
troduce* itfelf into their pores j and that, if falts contri- 
bute to the fruilfulnef* of foils, it it only in coufequence 
of their containing the two fluids above mentioned io 
great abundance." 

Our author, after snaking miny experiments upon 
various foil* and fait*, and after attending minutely to 
the pioccft of vegetation, think* himfclf warranted to 
maintain, " that laline fubfUncr* have no fenfiblc effects 
in promoting vegetation, except inafmuch as they arc 
of a deliquefctnt nature, have an earthy bads caiily de- 
composed, and are ufed only in fmall quantity. In thofe 
ci'cumtlancrs they have the power of attracting, from 
the immenfe refer voir of the atmofphcrc, the vapour* 
which circulate in it ; thefe vapours they retain, dong 
with the moifture that is produced from rain, fnow, 
dew, fog, &c which moifture tliey prevent from run- 
ning together in a maf<, .or from being loll, cither by 
exhaling into the air of the atmofphcrc, or by filtering 



trtf t 



!i the mil nor 



jf the earth. at>d there- 



by leaving the roots of vegetables dry ; they distribute 
that moirlurc uniformly, and tranfmit it, in a date of 
great divilioo, to the orifices of the tube* defined to 
carry it into the tcxtlue of the plant, where it is aftcr- 
waids to undergo the laws of affimilation. As every 
kind of vegetable manure poffefle* a vifcous kind of 
moifture, it thereby partake* of the property of deli- 
que Scent falts. In fhort, the preparation of land for 
vegetation has no other object in view but to divide the 
earthy particles, to foften them, and to give tlicm a 
form capable of producing the above mentioned effects. 
It is fufficieat, therefoie, that water, by it* mixture 
Y with 
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with the earth and the manure, be divided, and fpread tlon. An atom of vegetable or animal matter it, at 
out fo at to be applied only by in furface, and that it that time, fufficirut to biing about more quickly this ' 
keep the root of the plant- always wet, without drown" flare of putrefaaion ; while thefe fame fubftances, by 
ing it, in order to become the eflcntial principle of ve- being employed in certain proportion*, far from acting 
gelation. But aa plant* which grow in the fhade, even as a leaven on (he liquids which hold them in fulurion, 
in the beft foil, arc weakly, and as the greater part of 
thofe which are made to grow in a place that is per- 
fectly dark neither give firnit nor flowers, it cannot be 
denied that the influence of the fun is of great import- 
ance in vegetable economy." 

Such was the opinion which our author gave of the 
manner in which falts act in vegetation, at a time when 
it was not known that air and water (which had been 
fo long confidered as elements), far from being 6mple 
fubftances, are capable of being decompofed by a great 
variety of operations both of nature and art ; and no- 
thing was wanting to complete his theory, but to know 
that air and water act their part in vegetation only in 
a ftatc of deoompofition ; and that if earth well manu- 
red is a better matrix than water itfelf, it is becaufe fuch 
earth has the power of converting the water into gafes 
which are eafily abfoibed, and which, while their ab» 
forption take* place, communicate to trie plants a mo- 
tion and heat which they received when taking the 
form of gas, and which they lofe when they enter again 
into combination; whence it it natural to conclude, 
that thi* motion and this heat muft neceflarily dcvelope 
themfelvea in feeds, and maintain the vital action in 
plants. 

What is a vegetable, confidered chemically, accord- 
ing to the prefent Rate of our knowledge ? It is, fay 
the cbemifts, a compound of hydrogen, oxygen, and 
raibon, the proportions of which vary according to the 
agents which have concurred to itt devek>pcment, and 
according to the matrix which received and affirnilatrd 
them, in order to create thofe combinations which are 
varied to infinity, by their forms and properties, and 
known by the generic terms of fait, oil, and mucilage. 
It appears, therefore, needlefs to feck thefe combina- 
tions in the different fubllancet which are ufed for ma- 
nure, when we wifh to determine the nature of them, 
, nd explain their manner of afiing in vegetation ; fa 



caufe, fuppoBng it true 



thefe mucilages, cxift in their combined ftatc, nothing 
but their conftituent elements, namely, hydrogen, oxy- 
gen, and carbon, can jpoffibly have any adion. 

The fuperiority of animal fubftances, as manures, 
and the remarkable luxuriance of thufe plants which are 
I with putrid water, prove incontcftibly, that the 



preferve thofe liquids, or at leaft make them more flow- 
to change. 

Salts and dung, therefore, are not merely decompo- 
fed by the power of vegetation ; by furoifhing the re- 
f ults of their decompofition, they alto act in the manner 
of leavens, the action of which is fearcely perceptible is 
cold or dry weather ; bat when they are heated by the 
fun, and fufltcicntly penetrated with moifturc, they very 
foon enter into a fort of fermentation, fuffering the va- 
rious gafes with which tbey are provided to efcapc 
Thus manures may be confidered as decompoung inftru- 
mcnts, provided by nature, and prepared by art, to act 
upon water fo as to bring it to a proper ftate of atte- 
nuation. The fubftances which enter into the compo- 
fitton of plants are, therefore, nothing but products of 
the decompofition of air and water, and combination - uf 
the conftituent principles of thefe two fluids, determi- 
ned by the power which prefldet in the feed, and 
which thence has paffed into the plant. 

It is now eafy to account for the effects of charcoal- 
powder, ftraw, 6tc which are made ufe of to cover 
ground during long droughts with undoubted benefit : 
they are mechanical means of preventing the diflipatioo 
of moifture, and of determining it to take the form of 
thofe gafeout fluids which have fuch powerful effect in 
vegetation. Aa water ia compofed of hydrogen and 
oxygen, it it not furprifing that, when affiftcd by the 
influence of the fan, and that of electricity, it is capable 
of forming, almoft by itfelf, the folida and fluids of ve- 
getables ; taking from the atmofphere the carbon it 
ftands in need of, to give, them their molt eflcntial cha- 
racters. We fay their mo ft eflcntial characters ; for 
thofe terrcitiial plants which have grown in ah* and wa. 
ter do cot abound in principles, and their offjni ing, 
when they have any, is by no means vigorous. We 
fee alfo, that plants which are naturally of an aquatic 
nature, have in general but little fmell, becaufe the me- 
falts, thefe oils, or dium in which they live and grow fnmifhes only a fmali 



quantity of carbon, in proportion to the hyuiogen and 
oxygen, which are the conftituent principles of water. 
This is the reafon why, in cold and wet yean, flowers 
are lets odoriferous, fruit lefs full of flavour, and more 
difficult to be preferred. The germ of their reproduc- 
tion is weak ; and they are, if the exprcflion may be 
ftate is" favourable to vegetation, and that every ufed, in a fort of dropty ; that is to fay, they are k 
which is liable to enter, to a certain degree, with the principles which conftitute water, and 
into that ftate, contributes very powerfully thereto. 
The moft aerated watera are, in this cafe, the moll be- 
neficial. It it obferved that rain, particularly in ftormy 
weather, quickens vegetation fo much, that the garden- 
ers in the neighbourhood of Paris are often obiged to 
drench their plants with water taken from their wells, 
which, in confequence of iu rawnefs, or its want of air, 
retards the vegetation of the plants ; either becaufe it 
precipitate* the meteorifed or electrified water, or be- 
caufe, by being mixed with the other water, it dimi- 
nifties its fertilizing quality ; whereas, in fummer, this 
fame well water, by being expofed to the fun for fbme 
days, acquire* a fmell like that of ftale eggs, lofet its 



with water itfelf. 

Thefe obfervattons, to which more might be added, 
may ferve to explain why vegetation is flow and weak 
in a foil which is too much charged with falinc matter, 
while it is rendered quick and vigorous by a fmall quan- 
tity of this fame matter , and why earth, which is per- 
fectly lixiviated, and watered, from time to time, with 
only, is capable of giving to bi'ter plants 
bittcrnefs, to fwect one* their fwectncfe, to acid 
1 their acidity, to aromatic ones their fpicineft, a&d 
to poilonout ones their deleterious qualities ; in fhort, 
why the inherent characters of plants arc more tlruugly 
marked, in proportion as the foil in which they grow 



very fit for accelerating vegcta- is fuinifhcd with natunl or 
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M i -': ' ■ dace • quantity of gas neceflary to the formation of the 
u • (ubrt inert on which thofe character* depend. 

If a nitrous or mnit.e phnt can, even when growing 
in a foil dcftitute of niire or fea.falt, occafion the pro- 
duction of thefe falts, it mud be allowed that fuch 
plant* would vegetate more ftrongly, and contain more 
of fuch faltt, if they grew in foils moTe abounding in 
matrrialt proper to form them. Thus, the different 
fptcies of famphirc, gUfTwort, fea wrack, &c. flourilh on 
the borders of the fea, fuch foils being ftrongly impreg- 
nated with the fluids neceflary to form the muriatic 
gas and fea fait which enter into the compofrtion of 
thofe planu ; while the fun flower, pellitory, 8cc. fuc- 
cccd bed in earth which is mixed whh the ruin* of old 
buildings, in which the material* for the production of 
nitrous gas, and even of nitre itfelf, are very abundant. 
In fhort, the organization of thefe plant* is a real ela- 
boratory for forming the forementioncd fart*. 

Thofe plants which, for their vegetation, require the 
moft afliftance from the foil and manure, are very apt 
to contract a difagreeable tafte, if cither the foil or ma- 
nure are capable of fupplying the principle* from which 
it if acquired- The craft hlraJyttamia, particularly aM 
fort* of cabbage* (which contain fulphur ready form- 
ed), contract a bad tafle in a foil compofed of mud and 
. dung, becaufc thefe fubftances, at they are dcco.npofed, 
furnilh a great quantity of hepatic gas, or of fulphurifed 
hydrogen gaa ; ytt plantt of another dafs may grow in 
the fame (oil, clofe by the cabbages, without partaking 
even in the fmalleft degree of the bad tafte of the lat- 
ter. The plant* lall mentioned, when growing in he- 
patic gas, retain only fo much of it a* it' fufikicnt for 
the piodudion of the fubftances of which they arc 
formed ; the overplus, which could not be affimilated, 
is thrown out by the excretory veffclt, after undergoing 
thofe modification* which the digeftive juices and orga- 
nization of the plant, and the ltate of the atmofphcre, 
have produced. . 

. Thut we fee that thefe plants which abound mod in 

oily, fahne, and mucitaginout principles, are generally 
fuch as require a foil well manured. Tobacco, for in- 
stance, gives fotty pounds of alkaline fait or potafh from 
every hundred weight of allies : this plant may, by be- 
ing buried in the ground, be converted into a very 
powerful manure ; while other plants, which thrive in 
a middling foil, and appear at vigorous, are, in general, 
fiich as have not fo great a quantity of principles in 
their compofition, and when thrown on the dunghill, 
and left to rot, furnifb very little manure. From fuch 
ohft rvatiori , it may perhaps not be impoflible hereafter 
to judge, by the anal v (is of a plant, not only whether it 
requires r large or a fmall quantity of manure, but like- 
wife what kinds of foil and manure are moil lit to pro- 
mote its vegetation : wild plants alfo may ferve to (new 
the natute of the foil which they fecm iroft to flourilh 
in. 

Befides the phyfical action of manures, they have a 
very evident mechanical action. When mixed with 
cailh, in a certain piopoition, they not only render it 
more permeable to water, but the roots of plantt can, 
wilh'greatcr cafe, acquire their proper fize and form in 
it : in other crfes, manures tend to unite that earth 
which is loo loofe, and, by rendering it more tena- 
ciout, they prevent the water from being loll, ar.d the 
roots from becoming dry. Thofe manures which are 



7 i ] MAN 

called warm are fuhed to cold lands, not 
they render them lefs compact, but alfo becaufc they 
take ofl" a part of that raoifture which fuch lands always 
have in too great quantity. Cold manures, on the 
other hand, by their vifcid quality, give tenacity to dry 
and hot foils, attracting and retaining, for a longer 
time, the moifture which comes in their way. The 
nature of the foil muft therefore determine what kind 
of manure it Aands in need of, and alfo whether culti- 
vating it by meant of oxen or by horfes is prefer- 
able ; for the manures produced from thefe two animala 
have thofe oppofite qualities which we have above de- 
fciibed. By fuch oblervations, we (hall perhaps be 
able to refolve a qucftion, refpecting which the feuti- 
meqts of cultivator* in many parts of the kingdom are 
much divided. 

It cannot, however, be denied, that the earth is able 
of itfelf to ferve as a bafis and fupport to planu, and 
that it has an adion more or lefs evident upon air, up- 
on -water, and upon dung. There is a well-known me- 
thod uf diflinguilhing clay from other earths ; by mere- 
ly breathing upon it, a fmell is immediately perceived, 
fufficirntly ttrong to (hew that a dccompofition and frcrti 
combination have taken place. In fummer, after a 
drought of fomc days continuance, there always arifea 
in the fields a particular fmell during a (bower of rain ; 
and there is no kind of vegetable manure which, when 
mixed with earth,, docs not fend forth a fmell. Thia 
proves, that the nature of the foil muft have an influ- 
ence, not only upon air and upon water, but alio upon 
the effect of manures ; and that before we fpc-k of 
their power, we fhould alwayt fpecify what kind of earth 
they were applied to ; becaufe when manures arid earth 
are mixed together, there enfucs an adion and rcadion 
more or lefs favourable to vegetation. 

Having examined to what degree air and water enter, 
in fubllance, into the vtiTtU of plants, and having (hewn 
that the principal adion of earth, of falls, and of ma- 
nures, contitts in preparing, elaborating, and decompo- 
fing thefe two fluids, and in giving to the products of 
their dccompofition the forms they require, to accom- 
plifh the purpofe of nature in vegetation, our author 
makes fome obfervations upon the particular ifTcels of 
certain fubtlanccs ufed for improving land, fuch as 
marl, lime, chalk, and wood aftic» ; which are ufually 
apph'ed either to an cxhaufted foil, in order to refture 
it, or to a drooping plant, with a view to give it 
ftrength. Of the efficacy of thefe fubftancea no one 
doubts, but it does not appear that we are equally a- 
greed refpeding their manner of ading. 

Marl (a manure whole effects are well known, and 
which is found to be of the greateft benefit in thofe dU 
ftricts where it can be piocured in fufficient quantity) 
is capable of acting in the fame manner as the moft fer- 
tile foil, when the principle-: of which it is compofed, 
namely, clay, fand, calcareous ea ih, and magnrftan 
earth, are jullly proportioned to each other But it is 
(bmctimes compact and tenacious, becaufc it contains a 
fupcrabundant portion of clay, and at other times po- 
rous and fiiable, becaufc it contain; too much land, and 
therefore is not in gener?! ft for *egeUlioii by itfelf. 
Thefe coniHer/tion* ought always lo be our guide 
when wc mean to employ marl »\ a manure. 

It lias been fuppofed that to n-.^r! was a fort of tech- 
nical exoreflton, intended to denote tlit bringing toge. 

Y 2 ther 
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Wr» i. tlxr or-divldmg the earthy ^ article* by mean* of clay whenever in the fpring it is nccefTary to apply them to 

or land. It .'>pc^n to our author, that neither of the meadow*, corn field*, &c. the pWr.ts of which are ftifkd ' 
above operation can properly be rr.iicd mar! : sg ; be- and weakened hy a lux ui iant vegetation of weed*, the 
tsufi, in either cafe, all we d-i ts, to put the f.iil into a ufual enntequence r f milt! ar.d wet winter*, 
fuuatii ii \u receive and to profit hy the influence of the " ^\'hui wood afhe* produce an effect different from 
atmofpheic, and that of t! «■ manure* mafic ufe of The what i* above dtferibed, it is tidier because they happen 
peculiar principle of nia.1 is, ttistt pan of it which, like to contain too much alkaline fait, or that they are laid 
lime. afts vtiy powcrfuuy upon the different aeriform on thr ground in too great quantity, or that the field* 
fluid*, i» cauly reduced to powder, cflcrecfcCT with a- to which they are applied were not fufficicntly wet to 
cidi, snd fti ds forth a quantity of air buLb'.ts when wa- left rain their action ; for when they a«c fcattered upon 
U-r is pound upon it. Now this matter, which in a cold foil*, snd buried by the plough before the time of 
pa-tictilar dMSncr does the office of manure, refidca fowing, they are, like lime, of" great ferrtcc. The lad. 
neithtr in clay nor in faud. Upon the proportion of it mentioned Jubilance u very efiicaciou* in other < ircutn- 
depends the duration of the fertility it produce* ; con- fiances. ; and there i> a well-known method of uung it, 
fcquently it is or importance, when we make ufe of piactiied by the Germans, at follow* : A heap of lime 
marl, to know which of its conflitueut part* it contain* is formed by the iide of a heap of poor earth, and wa- 
in the greatell proportion, other-wife in fon:e cafe* wc ter is ponied upon the lime ; the earth i* then thrown 
fhou'd only add one common kird of earth to another, over it, and become* impregnated with the vapour* 
Hence cm authi r iitfei*, ihjt for a chalky foil clay ia which efcaoe from the lime while it i* flaked. Ihe 
the proper manure, and that in fuch a foil a clay hot- earth, aftci being thus aerated, may be ft pa rated ; and 
torn i* of more value than a gold mine. although no line remain* mixed with it, i«, by the ope- 
1 WoocUnfhil, as a manure, may be, in fome refpffts, ration jull defcribed, rcodctcd capable of giving a luxu. 



©niiparcd to marl] *l lead they contain the fame e«rthl 
at thofe which gcncruliy cater into the compolition of 
n>ail, but they contain a gtcatei quantity of lalinc fub 
dance*, pr> reeding from tlx vegetable* of which they 
are the retidtic, and from the procefs made ufe of in 
their combullion ; a procefs which irxrrafts their atti- 



riant vegetation to whatever j lanti may 1 c put into it. 

" It i« poflible, therefore, to aerate caith a* well at 
fluid*; for thit puipofe, by mixing it with certain fub» 
ftancc*, during then dccompofition, wc mull attach to 
it the piinctpkl of winch thofe lubtkance* are compo- 
fed ; from which there refult* a matttr f> loaded with 



fit), and fiiould render us cartful iu what manner and gat, as to foim a more compound fubfiancc, and one 
for what purpofes we employ them. Wood afhe*, which ha* acquired new properties The Arabi 



da, at proper time* and in pro- 
weed., and encourage the vege- 



rhen fcatt< red over f 
per quantities, dcllroy 

Uttion of good plant*. But do the afhe* produce this 
effect by a fort of conofnc powci ; I cannot (fay* our 
author) think it ; for in that cafe all kind* of plant* 



ians for 

jxaniplf, who take great pains to improve their land, 
are accultomcd to make large pit*, which they rill with 
animal* which happen to die: thefc pit* they attcr- 
waidi cover with calcareous or clayey earth; and after 
fome time thefc earth*, which of thcmfelvct are llctile, 



would indifcriminately be acted upon by tlicm, and to acquire the properties of the nchclt manure*, 

a certain degree dcllroyed. " The foregoing obfetvation* may at ball be confi. 

" Belide*. the afhe* of frefh wood are fcldom em- dered as plowing, that thole fubfta-ices which, when 

ployed until they have been lixiviated, in which Hate* employed ficfh and in loo great quantity, are mo ft pre- 

thcy arc deprived of their caullic p'inciplc ; thofe afhe* judicial to vegetation, have, on the contrary, an advan- 

which a'c mod commonly made ufe of for manure are tagcous effect, wlifu they are prcvioufly made to under- 
produced either from wood that lias bein floated in wa- 
ter, or from turf, or fiom pit coal, and co:.tain Utile or 



no alkaline fait. 

" It appear* much more prob; 
laid upon ground, deftroy the we 
effect, namely, by fcuing with cage 
which fervtd to produce thofe wtcds, and which in a 
fupeiabundant quantity is neceflary to their exigence 



that afhe* 
by a well 



■men 
known 

iiTtruefs that moillure 



go a fermentation ; or when they arc mixed with earth 
or water, in a pioportion adapted to the end propoicd. 
The grafs of fitld* in which cattle or poultry gu to 
feed, after the toll or tccond cop of bay, appear* to be 
dried by the uiinc and dung of thofe annuls; as if lite 
had been applied to it ; whereas thefc fame excrcmen- 
tilious fubl'aticcs, wheu combined with earth, or dilu- 
ted with watir, arc capabk, without any other pupa.* 



and fupport. Wherca. tliofe plants which have a firm- lation, of performing the office of good manure, 
rr texture and a longer root, which arc rendered Strong " But if ruin al lecretions, wheu applied in fubfttnee 
by age and by having withstood the rigour of winter, to plant*, were capable of acting upon ihcmr a* ts al- 
and which are in fact the plants of which the fields arc firmed, in fuch a way a* to corrode or barn them, hoar 
compoled, do not fuffcr any damage tiom the applica- could feed which hat been fwaliowcJ, and c leaped the 
tion of the afhe* ; but, on the contrary, by being freed attion of the digctlive powers, be prolific when thrown 
from the fuperfluous weeds which Hilled them, and out by the animal, after having remained fo long in it* 
robbed them of a part of their luilenance, they receive dung?- yet wc often fee oalt, fo circumitanccd, grow 
a quantity of nourishment proportioned to their wanU. and produce feed. Is it not more contiitcnt with ex- 
Thc (tatc of relaxation and languor to which they were perience and observation to fuppofe, that thefc excre- 
reduced by a fuperabundancc of water, leave* them, the 
foil gets its proper confidence, and the grafs, corn, Sec. 
acquiring the ilrcnglh and vigour which i* natural to 
them, foon overcome the roofs, rufhes, and other weed*; 



thus a good crop, of whatever the field con lifts of, i* pro- 
duced. It it in the above manner that wood afhe* act, 



mcntitiou* fubltancrt, being it ill endowed with nnimal 
heat, and with an organic motion, diffufc round plant* 
in vegetation a delete- mm. principle or inflammable gas, 
which destroy* them ; for foon after their application, 
the foliage of the plant grow* yellow, drie* up, and 
thc plant wither*, unlcft there happens a fhower of r 
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Mwif< which revives it. When thefc fubltances are diluted, 
>— -y - by being mixed with water and earth, they lofe that 
principle which is fo delttuctive to vegetable life, and 
an incipient fermentation augment* their power as a 
manure, fo that they may be immediately made life of 
without any apprehcnfion of injury from their effects. 

" It appear*, therefore, that any operation upon cx- 
cremcntitious Jubilances, by which they a'c diied and 
reduced to powder, cannot be pradifed without depri- 
ving thofe fubftancc* of a great part of fuch of their 
principle* a* ate ealily evaporated, and upon which 
their fluidity depend* ; thefe principles when diluted 
with watet. and confined by being mixed with earth, 
are capable of incrcafwg the product of the foil. Such 
is the way in which the hufbandmcn in Flanders make 
.ufe of this kind of manure, in the cultivation of a kind 
•f rape or cole feed, which i* to them a very important 
branch of agticulluraJ induftry and commeicc; and 
they never obferve that the fap carrie* up any of tbofe 
principles which give luch manure it* effenuve fmell ; 
nor do they obierve, that the fodder produced from 
held* fo manmed, whether eaten Irtib or dry, i* difa- 
gretable to their cattle. The excrement* of all animal* 
would be injurious to plant*, if applied too frefh, 01 in 
too great quantity ; and a gardener could not com- 
mit a greater fault, than to put more than a certain 
quantity of them into the water he means to make ufe 
of to water his yourg plant*; in ihort, this kind of ma- 
nure is to be ufed in a very fparing manner; and he that 
is too prodigal of it will find, to his coil, that txcefs, 
«ven of that which i* cthcrwifc beneficial, become* an 
cviL 

" It muft certainly be allowed, that excrementition* 
fubftarcet are a very advantageous manure for cold foils, 
ami fuited to moll vegetable production* ; a long expe- 
rience of their cffe&s over a large tract of country, and 
the acknowledged intelligence of the Flemifh farmer*, 
wught to be coi.fiderec as fofficient to overcome the 
prejudice that has been raifed againft this fort of ma- 
nure. Supponng that the bad effefts which have been 
attributed to it, when uftd in the It ate in which it 
is taken out of privies, &c. arc not the offspring of a 
prejudiced imagination, they may have arifen from its 
having been made ufe of at an improper time, or in too 
great quantity ; or from its having been applied to a foil 
and for the cultivation of plants to which it was not 
adapted ; for we know that the xxcef* of any kind 01 
manure changes the fmell and laftc of plants, and the 
lame effect is produced by watering them too frequent- 
ly. Striking examples of this change are ften in the 
ttrawbrrry ai-d in the violet, when fuch as have grown 
in the woods are compared to thole produced fioin 
forne of our over manuicd gardens j alio in the lettuce, 
and fame other plants, when thofe railed for (ale by the 
gardeners about Paris aie compared to thofe of fomc 
particular kitchen garden*. In the market* of fomc 
cities, the carrot*, turnips, and potatoc* of the fields, 
are preferred to the fame kind of root* cultivated by 
the gardener* (a) ; for though the lalt are of a larger 
fixe, they have not fo good a flavour.^ Some vege- 



therefore, are like 



wildfpecies of 
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animal kingdom ; they refift' ivery kind of culture, as 
thofe animals refilt evtty effort to tame them. 

" Although experience has tr light the Flemifh far. 
men, that excrement it iou* lubftanccs are more active in 
their natural (tare than when dried, yet it cannot be de- 
nied that drying them, and reducing them into powder, 
is fomttitnes very advantageous, becaufe in that Bate 
they are much Itf* offenl:ve, are tafily tranfported to 
any didance, and may he ufed when moft convenient 
or moll proper. In many cities the inhabitants pay to 
have their privies emptied : in oilier plrccs, thofe who 
empty them pay for their contents ; and it would alto- 
nifh any one to tie told how great a revenue is produced 
in the city of Lifle in Flanders by the falc of this kind 
of manure. I am, however ((ay* our author), far from 
thinking thit it is right, in all caiej, to employ it in 
the above mentioned ftate of concentration ; it would 
be better, in roy opinion, to follow the example of the 
Flemifh farmers, who ufe it the firfl year for the culti- 
vation of plants for oil, or for hemp or flax ; and the 
fecond year for the belt kinds of grain : thu* obtaining 
two ciop*. inftead of or.e, without any farther prepara- 
tion of the lar d. What is fairf above may be applied 
alfo to the manures ptoduccd from the dung of cattle, 
poultry, Sec. (particularly to pigeons dung, the moft 
pnwertui manure of its kind), nil which, by being dried 
and powdered befo*e they are ufed, lofe a great portion 
of their activity. From thefc obfervatiout another rati 
may be deduced, namely, that msnurc fhould not be 
taken from the place where it has been thrown together 
until the feafon of the year ar.J the ftate of the land are 
fuch that it may be put into the ground as foon as it is 
brought to it. In fomc diftridti a very injurious cuftom 
prevails of carrying the manure into the fields, and lea- 
ving it there formed into fmall heap*, expofed for fome 
days to the elements ; during which time, either the 
inn and wind dry up its natural moifture, leaving a mafs 
which is much lef* active ; or the rain diffolves and car- 
rie* away the extractive pert impregnated with the fait. 
This kind of brine, which is the moft powerful part of 
the manure, penetrates the earth to a confidcrablc depth, 
and (hew* ( by the thick tuft* which arife in thofe pla- 
ces, and which produce more ftiaw than grain) tliat 
manure ought to be put into the ground as loon as it is 
brought to it, becaufe it then polltfTes its full force and 
effect, and confequently would be then tiled to the 
grcatcit advantage. 

" We have always at hand the means of compofing, 
from a great variety of vegetable and animal fubftancc*, 
fuch manure* it, wh*n brought into a proper ftate, and 
mixed with land, contribute to it* fertility. Chemiflry 
a! fo offers to us a number of fubftanees which, although 
when ufed fcparatcly they tend to dtminifti the fertili- 
fing quality of the earth, are yet capable, by being 
combined, of forming excellent manures ; fuch, foriu- 
ftauce, is that fapooaceous combination which is produ- 
ced from a mixture of potafh, oil, and earth. What an 
advantage it would be, if, inttead of being fparing of 
manure, the inhabitants of the country would endea- 
vour to increafe tlie number of thefe rtfonrce*, and to. 
render them more beneficial, by employing them in a> 



(*) We believe they are univerfally preferable. 
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more effectual mannrr. How many year* had paflicd 
before ii wu known that the refu/c of apples and peart, 
after they are preffed (and which ufed to be thrown a- 
way as ufckft), i» capable of forming a* valuable a ma- 
nure, in cyder and perry countries, at the refufe of 
grape* doei in wine countries." 

From what ha* been obfirved, our author conclude*, 
that manure* ac\, in many circumftancet, like medi- 
cines, and confequently that the fame fort of manure 
cannot be adapted to every fuuation, and every kind of 
foil ; we muft therefore take care to make proper di- 
ftinAions between them. Whoever (hall pretend that 
any particular kind of manure may be ufed, with equal 
benetit, in graft land, corn-field*, vineyards, orchards, 
kitchen garden*, &c. ought to be claffcd amongft thofe 
quacks who undertake to cure all perfons w. : '.h the fame 
remedy, without any regard to their age, conftitutioo, 
die It i* probably from not having paid fufficient at- 
tention to the forementioned diftinftioM, that fome au- 
thor* have found fault with particular manure*, while 
others have fpoken too highly in their favour. He 
think*, however, and we agree with him, that we are 
ftill in want of a courfe of comparative experiment* up- 
on the various kinds of roanuret, confidered according 
to their influence with refpet* to different foils, fitua- 
tiont, and productions. If this part of i urai economy 
were better undcrftood, we fhould pcrhapt fee many 
places in a ft ate of cultivation, which, on account of the 
bad quality of their foil, ha.c hitherto refitted all our 
endeavours to render them fertile. 

Perhaps it would not be proper to drfmifs this fob- 
jeA without noticing Mr Middleton's obfervations on 
various kinds of manure, which were publiftied in the 
Tranfaftion* of the Society of Aits for the year 1799. 
'1 hit gentleman agree* with Mr Parrncntier in n com- 
mending the extremtnlitiout plotter of priviei at the mod 
powerful of all roanuret on fome kindt of (oil ; but he 
differs from him,, and we believe from mott writert on 
agriculture, when he affirm*, that wood a/hti, when 
ipread on the gratt in February or March, are of very 
little fervice, and that the afhes of coal and even of fxat 
are of none upon any kind of land. He likewife affirm* 
fat to be of very little value as a manure, fnapmakert 
wa/lt to be of none, or rather to be hurtful . and he 
fkflHI to confidcr wuill-dujl, including the dutt from the 
malt-kiln*, to be, after the foil of privies, one of the 
mott powerful manure*. He affirm*, from hit own ex- 
perience, that, with refpeA to fertilifmg power, the 
toil of privies, compared with farm-) aid dung, it in the 
proportion of five to one. 

MAOUANA, one of that clutter of iflanda in the 
South Sea which were riifco»crrd by M. Bougainville, 
■ind by him named Navigator's Iflands. It ww vifitrd 
by 1-a Pcroufc in 1 7B7, who defcribck it as exceedingly 
rich in every animal and vegetable production ncceflary 
to the fuftenance of man. The two frigates which he 
commanded had no fooner approached the (hare, than he 
dilcovercd at the bottom of each crerk a -number of vil- 
lages, from whence cJmc iDruimerable canoes, laden with 
hogs, cocoa nuts, and other fiuitt, which were pu->cha- 
fed for glafs ware. This was in the evening ; and next 
snowing the commerce wat renewed in the molt friendly 
manner. A» early as the dawn of dty, the Wanders 
had furrounded the two frigates with jsocaiioc* full 
of different kiuds of provitiun, wkich they would ex- 



change only for bead* — in their cfiimation diamonds of Mutaa. 
the firtt water. Axes, cloth, and all other articles of ■» 
commerce, they difdained. Abounding in real blefltngs, 
th cy were defirou* of obtaining fuperfluitic* alone. 

Two boats, filled with empty calks, were fent afhore 
for frclh wufer ; and Peroutc himfelf accompanied them 
in his pinnace. A line of foldiert wat potted between 
the beach and the Indians, who amounted to about 
20?, including a great many women and children. The 
French commander prevailed upon them all to fit down 
under cocoa tree*, that were not more than eight toilet 
dittant from the fhipa boat*. Each of them had bv him 
fowl*, hogs, parrots, pigeons, or fruit, and all wrfhed to 
fell them at once, which occafioncd fome confufion. 

The women, fome of whom were very pretty, offer- 
ed their favour*, at well as their fowls and fruit, to all 
thole who had bead* to give them ; and foon tried to 
• pais through the line of foldicrs, who oppofed but a 
feeble reffittance to their attempts. European* who 
have made a voyage round the world, efpccially French- 
men, have no arm* to ward off fimitar attack*. Ac- 
cordingly the fair faragct found liitle difficulty in break- 
ing the rank* ; the men then approached ; and the con- 
fufion wat growing general ; when Indians, who feem- 
ed to be chiefs, made their appearance with nicks ia 
their hands, and rettored order, every one returning to 
his pott, and the traffic beginning anew, to the great 
fatitfaetion of both buyers and feller*. 

While all this wat patting with the great eft tranquil- 
lity, and the calks were filling with wtter, Peroufe 
th ought he might venture to the dillance of 200 yard* 
to vilit a charming village, fituated in the midtt of a 
wood, or rather of an orchard, all the tree* of which 
were loaded with fruit. The houfes were placed upoa 
the circumference of a circle, of about 150 toife* io dia- 
meter, the interior forming a vail open fpacc, covered 
with the mott beautiful verdure, and (haded by trees, 
which kept the air delightfully cool. Women, children, 
and old men, accompatuediiiin, and invited bim into their 
houfc*. 1 hey fprcad the finclt and frefheft matt upon a 
floor formed of huh. chufen pebble*, and raifed about two 
feet above the ground, in order to guatd againft humi- 
dity. 1 1c went into the handfomctt of thete huts, which 
probably belonged to a chief ; and greit was hisfurprife 
to fee a large cabin of lattice-work, as well executed as 
/ny of thofe in the environs of Paris. The bed archi- 
tect could not have given a more elegant curve to the 
extremities of the elliplis that terminated the building ; 
while a row of pillars, at five feet dillance from each 
other, formed a complete colonnade round the whole. 
The pillars were made of trunks of tree* very neatly 
wrought, and between them were line matt laid over 
one another wi?h great art, like the fcalesof a fifh, and 
drawing up and down with cords, like our Venetian 
blind*. The ri-il of the houfc wat covered with leave* 
of the cocoa palm. 

Thit charming country combines the advantages of a 
foil fruiiful without culture, and of a climate which 
renders clothing unneceffary. The trees that produce 
the bread-fruit, the cocoa-nut, the banana, the guava, 
and the orange, hold out to tbcfc fortunate people an 
abundance of whulcfomc food; while the fowls, hogs, 
and dags, which live upon the futplu* of th«fe fruits, 
aif >rd them an agreeable variety of viar.ds. What cold 
could feparatc the idea of bapp.ncfa from 
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Mmi", fo enchanting t place ! But Maouana is not the abode tranfcead perhapi every poem of the fame call in our 

t M '^ on - P f innocence. No arms were indeed perceived ; out the own or any other modern tongue. In the firft, the ' 

* bodies of the Indians, covered over with fears, proved language is elegant and fweet : in the latter, it is daring 

that they were often at war, or elfe quarrelling among and fublime. The author hiinfclf always confidered the 

themfelve* ; while their features announced a ferocity former as the mod perfect ; and Johnfon, whofe critical 

that wis not perceptible in the countenances of the judgment will not be rafl:ly qucttioncd, feems to have 

women. Nature had, no doubt, ftamped this character been of the fame opinion. Johnfon's partiality to Ox- 

on tbeir faces, by way of (hewing, that the half favage, ford, as is well known, made him embrace every oppor- 
living in a (late of anarchy, is a more mifchievous being 
than the moft ferocious of the brute creation. 

Of their ferocity and their treachery, Peroufe had 
too foon the moft complete evidence. M. de I.angle, 
the fecond in command, went a(hore for frefh water, 

accompanied by fixty Frenchmen, officers, failors, and public, however, feems to give the preference to the 

foldiers. They were received with an air of good hu- latter, and to confider it as ftanding, like Dryden's oe- 

mour by crowds of people waiting on the beach with lebrated ode, without a rival. In both are fentimenti 

immenfe quantitii s of fruit and hogs ; but this calm was and cxprrffions which would do honour to the genius of 

of Ihort duration. The Indians picked a quarrel with Shake/pear, ; and Caractacus, in the Greek verlion of Mr 

them, pelted them with flones, thrown with great dex- Glafs, would not have d if graced an Athenian theatre, 

terity and with equal fotce j and it was with difficulty Befides his two tragedies, Mr Mafon publiihed many 

that, of the (ixty-one, forty nine reached the (hips, many other poems. His Englim Garden is univerfally read 

of whom were fevercly wounded. Among the killed and admired, being unquestionably the fined poem of 

were De l.angle, and Lamanon the naturaltft (See La- the kind that has appeared fince the days of Thomfon ; 

manon in this Sufpl.)- Peroufe defcribes the men of though fome have affected to conGder it aa treating the 

Maouana aa of gigantic ftature, and of great mufcular fnbjeci rather with profeffional Otill than with poetical 
ftrcngth. See N*naAro*< //lands in this Sutftl. 
MASON (the Rev. William) was a man of fuch 



M»f,n. 



tunity of turning into ridicule Cambridge men and Cam* 
bridge poems ; but while he boa fled of having fpeot 
hour* in burlcfquing Caradactis for the amufement of 
his Oxford friends, he confided that Elfrida waa too* 
beautiful to be hnrt by ridicule The voice of the 



genius. That there are in it a few profaic ex 
we (hall not controvert ; for fuch feetn iof 



from 



:e both as a poet and as a fcholar, that a more didactic poetry ; but, taken as a whole, where (hall we 
particular account of hist life and of his fludies (hould be find its equal ? His elegies, particularly that on the 
publiihed than our fcanty materials enable us to give, death of his wife, and that on the demife of Lady Co- 
He was born at Hull, where his father pofleflVd the vi- ventry, have been generally read and extolled, though 
carage of St Trinity ; but where he received his fchool not more than they defcrve, as fupcrior in claffic clc- 
education we have not been able to learn. At the pro- gance to any thing of the kind in the Englim tongue, 
per time he was admitted into St John's College, Cam- and expreQing a#manlinefs and tendernefs of the pathe- 
bridge ; where he took the degrees of B. A. and M. A. tic, rarely found in the moft poliftud elegies of Roman 
and in 1747, he obtained a felluwfliip in Pembroke writers. The fplendor of genius, and accuracy of judge- 
Hall. It was there that he co?trs£ted an intimate ment, confpicuous in his dramas, are equally difpkyed 
friendfhip with Gray the poet, and with Mr Hurd, now in his character if a lyric writer. His quarry was bold 
Biftiop of Worcefter. When the former of thefe gen- and impetuous, and he never fwept the ground with an 
tlcmcn died, Mr Mafon took upon htmfclf the office of ignominious flight. Iu his Sappho and Phaun he has 
editor of his works and guardian of his fame; and upon happily imitated the ftyle of Dryden and Metaftafio ; 
the promotion of the latter to the fee of Litchfield and and at his death he was employed on a poem in which 



promotion 

Coventry, he exprefled his fstUfiftion in fome beautiful 
verfes, which we read at the rime, but do not recoiled 
where. 

In 1754 he entered into holy orders, and was pa 
tronixed by the then Earl of Holdtrnefs, who obtained 
for him the appointment of chaplain to the king, and 



he propoled to meafurc his (Irength with Dryden. 

We have reafon to believe that this ingenious man 
waa not only a poet and a mufical performer, but the 
inventor of the fafhionable inftrusncnt the Piano Forte. 
We cannot indeed at prefent bring evidence of this 
ng, and fact ; hut we have inftituted fuch inquiries as, we hone, 
prcfented him 'with the valuable redory of Alton in (hall enable us to afcertain the truth under the article 



Yorkihire. He was fome time afterwards made precen 
tor of York Cathedral, when he publiihed a fmall vo- 
lume of church mufic, which ha* alternately met with 
oppofition and applaufe. In our opinion feme of his 
anthems are unrivalled. 

[( was natural for the precentor of a cathedral chrrch, 
who was likewife a poet, to turn his attention to facred 
mutVc ; and Mafon had been a poet from hi* earl) years. 
His Elfrida and Caradiicui, two tragedies on the 
Grecian model, were both publiihed before the year 
1757. . Thefe two dramas, in the opinion of Dr 
Hurd, do honour to modern poetry, and arc, accord- 
ing to him, a lufficient proof of the propriety of re- 
viving the ohorni on the Britilh ltage. In this fcuti. 
ment few critics, we believe, will -grce with his Lord- 
flu'p ; but the tragedies have certainly great merit, and 



Piano Forte. 

Poetry and mutic, and the duties of his office, might 
be fuppcifed to haye employed all his time ; but, unfor- 
tunately he caught the alaim which in 1761; was fpnad 
over the nation by live cxpulfion of Mr Wilkes from 
the Houfe of Commons, and immediately inrolled him- 
felf among the fupporters of :he Bill of RigttS. I he 
dccilion of the Houfe, which pronounced Mr Lutteral 
duly eleited in nppofirion to Mr Wilkes, he contidcicd 
as a grofs violation of the rights of the people ; and 
though he Pirely did not appu ve of the conduct of the 
exiled member, he joined wish other freeholders in 
York-Sire in a petition to the king that he would dif. 
folve the parliament. 

Being now leagued with the opo< fition, hr joined in 
violeut claruouts for a parliamentary reform. In- 

the 
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the year 17791 when the city of London, and fome cd perhaps too mncr 



other commercial towns, agreed to prefent their pcti- Gray, whole 

tions te< parliament for ■ mote economi c al expenditure thuQafm amounting almoll to idolatry, his" cluraetcr 



MAS 

the faflidiom raarneri of Mr 

he climated with a degree of en- 



of the public money, and a more equal rrprefentation 
of the people, Mr Mafun came forward, and took an 
active part in promoting tliefe deligns, as one who was 
convinced of their importance and ncccEty. When 
the county of York a.Tembled, on the 30th of Decem- 
ber 177* and refolved unaniraoufly, « that a committee 
of corref|wudcnce fbould be appointed, for the effec- 
tually promoting the object of the petition then agreed 



wan diftinguilhed by philanthropy and the nuft fervid 
fncndlbips ; and he may be coofidercd aa a man who 
merits to be ranked with the ablctl fupportera of Uritiih 
liberty and Britiih morals. 

Fait MASONRY, is a fubjed which, after the co- 
pious detail given in the EnrytloptJia of its lodges, and 



to, and alfo to prepare a plan of offer i ti 't m to lupport tltat ll 



laudable reform, and foch other ineafarcs a« may cou 
elucc to nllore the frtrdom of parliament," he wis cho> 
fen upon the committee, and wai cotifultcd with, or af- 



wardem, and grand mailers, we Should not have refu- 
mcd in this place, but to warn our countrymen agtinlt 
- pernicious fupcrilructure* which have been raifed 



by the French and Germans ou the timple fy ftem of 
Critilh mafonry. 

Much falfehood is current nTpefting the origin and 



lifted in drawing up thofc various high fpirital re)o!utioni antiquity of the mafonic affociations. That the Dio. 
1 11 it— .-.1 La:, c. .1... \'^_L;i.: e. __r A c «.«: i- • . e i n_ • 



and addrcftes to the public, fur which ihe Yorkihircc >m. 
ntittee was fo celebrated ; ami which v n afterwards gene- 
rally adopted by llic other iflbctatad bodies of reformers. 
This part uf his conduct i.« laxly entitled to no priiic. 
Thinking as we do of the parlutrctitnry reformers, w* 
cannot but regret that a man of Mr Mafofl'l talents 



nyliaci of Alia Minor were a i'ociety of srehiteds and 
engineers, who had the exclusive privilege of builciug 
te nplcs, ftndia, and theatres, under the mytlcrious tu- 
telage of Bacchus, Teems to be unqucltionable. H We 



are alfo certain, that there wa» a tin. 
tion during the dark ages in Chiifti 



hr tradiuc a J cia- 



111 En 



rope, 



eh 



and virtues fiiould have embarked in their danger us monopolized the building of great churches and ca!Hrt f 

and enjoyed many privileges under the patronage of the 
various fovrreign*. Circumllances (isys Dr Robifon), 
which it would l>e tedious, to enumerate and dtfrttPg 
continued this affocia'.um longer iu lSritnin than on the 
continent ;" but there is no good evidence, that, ante- 
rior to the year 1648, any man fought ad million into it, 
who was not either a builder by p-ofeffou, or at lcail 
Dcillcd in the fcictice of architecture, .it that penod, 
indeed, Mr Aflimolc, the famous antiquary (fee Asm» 
mule, Encyc!.), wa* admitted into a lodge at Warriug- 
ton, together with his father-in-law Colonel Mainwar- 
ing ; and tlrcfe are the firil diilinct and uuequivocal in- 
Aances that we have in Britain of men unconnected 



purfuits; and though we perceived lefs hazard in thofe 
purfnit* than we do, we hSould ikiil con tide r them as un- 
suitable to the character of a clergyman. Our author, 
however, was o: a different opinion. In reply to a ecu 
fure paffed by a dignilicd ciergymsn on the political 
conduct of himfclf aud fome of his reverend brethren, 
he piibhlhcd, without his name indeed, a (uirited de- 
fence of their proceeding* and deligns in fome of the 
country papers. The Yoik committee, too, at its mat 
meeting, refolved, " that a Proteftant, by entering 
into holy orders, does not abandon his civil rights;" 
they alfo refolved, " that the thanks of the committee 
be given to thofe reverend gentlemen who, thui prefer 



ring the public good to their own private emoluments, with the operative mafons being received into their my- 
have Rood forth the firm frieud* to the true intcrcft* of ftcriou* frate rnity. Thefccrccy, however, of the lodges. 



their country." 

Mr Mafon, however, fhowed, by his fubfequent con- 
duct, that however eameftly he might with (or what he 
doubtlefs confidered as an expedient reform in the com- 
mons houle of Parliament, he was firmly attached to the 
Britim conllituticm He was indeed a whig ; but he was 
a whig of the old fchool. In the beginning of 1794, 
when the reformers had betrayed the principles of 
French dcmocrate-n, he deferted them, and ranged him- 
fclf under the banners of the fervants of the crown ; and 
for this conduct, which was certainly confident, he has 
been plentifully traduced by our Jacobin journalilU aa 
an alanr.il*, who not only deferted his old friends, but 
afcribed to them a certain degree of guilt and political 
depravity. 

The death of this grcit and good man, which hap- well known fact, that " Charles II. was made a mafon. 



made them lit places for the mcetiugs of the royahtis} 
and accordingly many royalitts became free batons. 
M Nay, the ritual of the matby's !»-grcc icemi to have 
betn formed, or perhaps twilled uura its original inlli- 
tution, fo as to give an opportunity of founding the 
political principles oi the candidate, and of the whole 
brethren prefent. For it bears fo e*fy eu adaptation to 
the death of the king, to the overturning of the vene- 
rable conllitution of the Englilh government of thite 
orders by a mean democracy, and iu ie-eilabli£hmeni by 
the efforts of the loyalist, that tin. would Hart in;o 
every petfon's mind during the ceremonial, and could 
hardly fail to fhew, by the countenances and behaviour 
of the brethren, how they were afteded." 

This fuppofition receives much countenance from the 



pened in Apiil 1 7')7« WM occahoned neither by age 
nor by inveterate difeafe. As he was Itcpping into his 
chariot, his foot flipped, and his fhin grv/.cd arninft the 
Hep. '1 his accident had taken place fcveral days before 
he paid the proper attention to it { and on April the 
3d a mortification enfued, which, in the fpace of forty- 
eight hours, put a period to hi. life. 

That he wat a Icliolar and a poet of high eminence 
is uuivetlaily acknowledged ; and we are &ffured, that 
his pofthumous woiks, when publilhcd, will not detract 
from his living fame. In private life, though he affect- 



and frequented the lodges. It is not uniiktly, that be- 
lides the amulcment or a vacant hour, which was al- 
ways agreeable to him, he had plcafure in meeting with 
his loyal friends, and in the Occupations of the !«dgc, 
which recalled to his mind their attachment acd fervices. 
His brother and fuccefior James II. was of a mo-c feri- 
ous and manly call of mind, and had little plcafure iu 
the frivolous ceremonies of mafonry. Fie did not fre- 



quent the lodges. But, by this time, they were the 
refort of many perforin who were not of the profeflloo, 
or mcmbcis of the trading corporation. Tht* circum- 
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ry. fiance, in til probability, produced the denominations 
**" of fret and accepted mafons. A pcrfon who has the pri- 
vilege of working at any incorporated trade, i* faid to 
be a freeman of that trade. Other* were accepted at 
brethren, and admitted to a kind of honorary freedom ; 
aa is the cafe in many other trades and incorporations, 
without having (as far as we can learn for certain) a 
legal title to earn a livelihood by the excrcife of it." 

It was not till fomc years after this period that the 
lodges made open profeffion of the cultivation of gene- 
ral benevolence, and that the grand aim of the fraternity 
was to enforce the excrcife of all the facial virtues. 
The cftablifhmcnt of a fund for the relief of unfortu- 
nate brethren did not take place till the very end of the 
b it century ; and we may prefume, that it was brought 
about by the warm recommendations of fome benevolent 
members, who would naturally enforce it by addreffes to 
their affcmblcd brethren. Hence the probable origin of 
thofe philanthropic difcourfes, which are occafionally 
delivered in the lodges by one at the brethreti as an 
official talk. 

The boalted philanthropy of malons fcrves, however, 
another purpofe. The inquifitive are always prying 
and tcazing, eager to difcoverthe fecretsof their neigh- 
bours ; and hence the brethren arc induced to fay, that 
iinivcrUl beneficence is the great aim of the order, for 
it is the only point on which they are at liberty to 
fpe^k. They forget, that univcifal beneficence and 
philanthropy arc inconfillent with the exclulivc and mo- 
nopolizing fpirit of an aflbciation, which not only con- 
fines its benevolence to its own members (like any other 
charitable afociation). but hoards up in its bofom in- 
eftimabi fecrtts, whofe natural tendency, they fay, it 
to form the heart to this generous and kind conduit, 
and intpire us with love to all mankind. The profane 
world cannot fee the beneficence of concealing from pu- 
blic view a principle or a motive which fo powerfully in- 
duce* a mafon to be good and kind. The brother fays, 
that publicity would rob it of its force ; and we mult 
take him at his word : and our curiofity is fo much the 
more excited, to learn what are the fecTrts which have 
fo lingular a quality, for they mult be totally unlike 
the principles of feitnee, which produce thtir effects 
only when made public. 

From this account of mafonry, it would appear to 
have been at firft a loyal aflbciation, and as foch it was 
carried over from England to the continent j for all the 
mafo: a abroad profefs to have received their myltcries 
from Great liritain. It was firft tranfportcd into France 
by the zealous adherents of King James, who, together 
with their unfortunate mailer, tooktefuge in that coun- 
try ; and it was cultivated by the French in a manner 
fuitcd to the tafte and habits of that highly polifhcd 
and frivolous people. To the three fimple Britifh de- 
grees of apprentice, felhvi-eraft, and mafler, they gradu- 
ally added degrees innumerable, all decorated with ftars 
and ribbons ; and into their lodges they introduced the 
impictiea and feditious doctrines of Voluirc and the 
other philofophiAs. Indeed, if the account which the 
Abbe Barruel gives of mafonry be juft, it mull be ad- 
mitted, that even the fecretsof the moft ancient lodges, 
though in one fenfe harmlefs and juft, are fb expreffed, 
that they may be eafily twilled to very dangerous pur. 
pofes. T'his author was advanced by a few friends to 
the degree ef mafler, without being obliged to take the 
Svrrv. Vox- 11. Parti. 
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oath of fcerecy ; and being furnifhed with the figns, he Masonry, 
got admiffion into a lodge, where be heard the fecret ' » 1 
regularly communicated, with all the ordinary forma, 
to an apprentice. " It would be ufetefs, fays he, to de- 
scribe the ceremonials and trials on fuch occafions ; for 
in the firit degrees, they are nothing more than the play 
of children. The grand object was the communication of 
the famous fecret, when the c m: i.late was or dried to 
approach nearer to the venerable. At that moment, 
the brethren, who had been armed with fwords for the 
occafion, drawing up in two lines held their lWds 
elevated, leaning the points towards each other, and 
formed what in mafonry is called the arch of fieri. Tlve 
candidate puffed under this aich to a fort of altar eleva- 
te 1 on two fteps, at the farthdt end of the lodge. The 
miller, fcated in an arm chair, or a fort of throne, be* 
hind this altar, pronounced a long difcourfe on the invj. 
olability of the fecret which was to be imparted, and on 
the danger of breaking the oath which the candidate 
waa going to take. He poiuted to the naked fwords, 
which were always ready to pierce the bread of the 
traitor ; and declared to him that it was iinpoffible to 
cfcape their vengeance. The candidate then (Wore, 
" that rather than betray the fecret, he confented ta 
hive his head cut off, his heart and entrails toin out, 
4nd his afhea calt before the wmda." Having taken 
the oath, the matter faid the following words to him : 
" My dear brother, the fecret of maibnry conftfts in 
thefe wot da, equality and liberty; all men arc equal 
and fret ; alt men art brethren." The mailer did not 
utter another fyllable, and every body embraced the new 
brot/ter equal and fret. The lodge broke up, and wc 
gayly adjourned to a roafonic repaJt." 

In the Britifh lodges, the author admits, that no 
other interpretation ia given to thia famous fecret, than 
that, as all men are children of one common parent, 
and creatures of the fame God, they arc in duty bound 
to love and help each other as brethren ; but he con- 
tends, that in France it was differently interpreted ; 
and he fupporta hit opinion by the following argumcnti: 

On the i 2th of Augult 1792, Louis XVI. was car- 
ried a prifoncr to the tower of the ttmplt, fo called be- 
caufe it formerly belonged to the knight* templars. 
On that day, the rebel affembly decreed, that to the 
date of liberty the date of equality mould be added in 
future in all public afts ; and the decree itfelf was da- 
ted the fourth year of liberty, the firit year and firft day 
of equality. It was on that day, for the firft time, that 
the fecret of fece-mafonry was made public ; that fe- 
cret fo dear to them, and which they preferved with all 
the folcmnity of the moll inviolable oath. At the read- 
ing of this famous decree, they exclaimed, " We have 
at length fuccecded, and France is no other than an itn- 
menfe lodge. The whole French people are free ma- 
font, ai»d the whole uuiverfe will loon follow their ex- 
ample." 

" I witnefled (fays our author) this enlhuiiafm ; I 
heard the converfatiuns to which it gave rife ; I faw 
inafons, till then the moll icfcrvcd, who freely and open- 
ly declared, ' Yes, at length the grand object of frcc- 
mafonry is accomplilhed, sociality and liberty; all 
men arc equal and brothers ; all men are fret. That waa 
the whole lubftancc ef our doctrine, the object, of our 
willies, tht tvhvlt of our grand f crct .'" 

Thia U a very ferious charge againft the original fe- 
Z ctet 
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crit of tnafonry, a* it was ucderttood in France ; and ality of m»fon.«, looking iinon this hijtory an no mn-e Mn>rt. 

though the author does not bring it directly againft the than a fable, and the ceremonies a* p.iciile, one them. > ,mJ 

fame fecret as undcrftood in Bri'ain, he yet feems to felves very little trouble to fearch farther into ihcfe 

fay, that in <j.V lodges, the following qucltion is put to niyfterirs. 

the candidate before he U cntrultcd with any fecret : — Thefe fports, however, affiimc a mure fen'on* afp-ct 

*• Brother, arc you difpofed to execute all the orders of when we arrive at the degree of elect (El:,). This if 

the grand maftcr, though you were to receive contrary gree is (ubdivi Jed into two parts ; the fir It has the re. 

oidcrg from a king, an emperor, or any other foverei^n verging of Adonir im for its obie^t, the other to re-over 

whatever?" And as the brother is obliged to promifc the ivvrj, or rather the facrcd doctrine which it ex- 

thii unlimited obedience, it is eafy to conceive how much puffed, and which ha* been loll. 

• traiteroim confpiracy may be promoted by means of In this degree of elect, kl] the brethren appear d'clTcd 

mafon lodges. The allegorical (lory which is told at the in bhek, wearing a bread p ece on the left fide, on 

conferring of the d.'grcc of matter, is capable of various which is eiubroLkred a death's head, a b< 
*rd even cor.trary interpretations 
count r 



for though in this 
countrv it «i : onstmlly rendered fubfervietit to the 
tmrpofes of the royaliiU, in the occult lodge* on the 
•onti-.ent it has been made the vehicle of ircafcn and 
impiety- 

When the degree of mafler-mafon is to be conferred, 
the lodge is hi>rg round with black. In the middle is 
a coffin covered with a pall, the brethren (landing round 
It in attitude* demoting forrow ani revenge. When the 
new adept is admitted, the mailer relates to him the 
followii.g hiftory or fable : 

" Adoniram prcfidcd over the payment of the work- 
men who were building the temple by Solomon's or- 
den. They were three thoufand wo'kmen. That each 
one mighi receive his due, Adouitara divided thrm into 
three claries, apprentices, fellow crafts, and matters. 
He entrntled c'cli daft with a woid, fign?, and a gripe, 



poignar-J, 
tar.ic motto 
wear in lilt 



itad, a bone, and a 
encircled by the motto of Cinjuer or j'rr. The 

which they 



venge 
villi 



is cmnMinIercd on a ribband 
r. Every thing breathes death and re- 
. The candidate i. ltd into the lodge blindfolded, 
bloody gloves on his hands An adept with a 

Eor'gnnrd in hi. hand threaten* to run him through the 
cart for the crime with which he is accufed. After va- 
1 i'jui fights, he obtains his life, on conditjoa that he will 
revenge the father of mafonry in the death of his asTaffiu, 
He is iliewn to a daik cavern. He i* to penct-ate into 
it 5 and they call to him, Strike zll that (hall oppofc 
you; enter, defend yourfelf, and avenge our m*!ler i at 
that price you (hall receive the dVg-ee of elect. A 
poignard in his right hand, a lamp in his left, he pro. 
ceeds; a phantom oppofes his paffage : he hears the 
fame voice repeat, Strike, aveuge Hita:.-, there is his 
alfaftin. He tl. ikes, and the blood flows.— Strike off 



by which they might be rcccgnifcd. Each ehu was his head, the voice repeats ; and the head of the corpfe 

to prcfeive the grcrtert feereey as to thefe figns and it lying at his feet. He frizes it by the hair (a 1, sid 

words. Three of the fcUow-aafts, wilhing to know triumphantly carries it back as a proof <f his victory; 

the word, and by that meaas obtain the Wary, of (hows it to each of the brethren, and is judged worthy 

mailer, hid thenifclves in the templr, and each polled ol'the new drgrcc. 

himfelf at a different gate. At the ufual lime when Our author fays, that he ha; qutftioncd diVrs ma- 

Adoniram came to Ihut the gates of the temple, the fons whither this apprciiticerhip to ferocity and murder 

firft of the th-ee met him, and demanded the vivrd of hid never given them the idea, that the head to be cut 

the mnltrt; Adoniram re:"' Ud to give it, and received off w^s ihat of kings ; but thiv all aflir.rud that futh 

a violent blow with a (tick on his l ead He ftir. to an idea had never occurred to them till the French re- 

another gate, ia met, challenged, ar.d treated kl ahmilar volution had convinced them of (he f«A. At this in- 

manner by the Cseoad : flying to the thiid door, he is deed wc are not furprifed Trie aiT-lTm of Hiram is 

killed by the fellow-craft p-jltcd there, on hi* refuting no where (ai I to have been a king; and wh\ fhotlld the 



to betray the word. His affaiTtiit buried him under 1 he.ip 
of rubb ib, and marked the fpot with a branch of acacia. 

" Adoniram's ablcnce gave great iliieaCnefs to .Solo- 
mon ani the mailers. He i* fought for eve ry where: at 
length one of the mailers difcovers the corpfe. and, ta- 
king it by the finger, tire finger parted from the hand; 
lie took it by the wrift, and it parted from the arm ; 
when the nalUr, in aflonifhmcr.t, cried out, Mac Ben r ; 
which the cr*l't interptets by 41 ItV jljh fam from lie 
bonn" 

" Left Adoniram fttiuld have revealed the ittcrj, the 
maftcrs convened and agreed to change it, and to fub- 
ftitute th? words . ,:c Bmac ; f<cred words, that frcf- 
malors dare not pronounce out of the lodges, and there 
each o-:ly pronounces one ty liable, leaving his neighbour 
to pronounce the other " 

The hiilory fmiftud, the adept is informed, that the 
object of the degrre he has jult received is to recover 
the word left by the death of A dormant, and to re- 
venge this martyr of the mafonic fecrecy. The ger.cr- 



young elect have fuppofed, that when tlabbing that af- 
laffin, he w^s training to be a regicide ? The cere- 
mony, however, is certainly ferocious in the highnl de- 
gree, and obvMuily calculated to recone'lr the mafoni 
of the occult lojgcs to the practice cf alfi.fCnation at the 
command of their luptriors; ard when it n remembered, 
that they arc bou^d to pay obedience to thofl ur.feer ft> 
periors even agaialt their lawful lovercii.iis, tiic atrocities 
of the revolution woidd natunlly make thrm interpret 
thi« (hocking ceremony as it is irilerprtlcd by the Abbe. 

It was the lame with refpect to the religion part of 
this degree, where the adept is at once pontiff and fa- 
critker with the rcll of the brethren. Veiled in the 
ornaments ot the priefthood, they offer bre?d and wine, 
according to the order of MelchifrdVc. The lecret ob- 
jeet of tins ceremony is to re-ctablilli religious equs- 
lity, and to exh-bit all men equally priefts and pontiffs, 
to recal the brethren to natural religion, and to per. 
fuade them that the religion of Moles and of Chi ilt had 
violated religious equality aod liberty by the diitm6io!» 



(a) The reader may cafily conceive that this corpfe is no more than a 



containing bladder, full of blood. 
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M«£<rry of prieft* and lilty. It wss the revolution igai'n which taught in the bible. Without dircftly qneflioning this 
"■"""v"" " opened the eyes uf many of the adepts, who then owned aifertion, we only brg leave to put our countrymen i:i 
that they had Keen dupes to this impiety, a« tlicy had remembrance, that 1'icnch and German rr.aConry, ts it 
been to the regicide cf'ay in the former part. Wll derived from Britain, tnuil have been originally as 

Our author treats the fraternity of the occult lodges harmltfs as onr ow n ; and to call their attention to the 
through the higher degrees of Scotch mafonry, thofe monlirous fnptrftrndures of impiety and rebellion which 
of the Rolicruciani, and that of the knights Kadofch ; in thtfc countries have been railed upon our foundation, 
and liims up his account in the following terms: Hare there Keen po fymptotm of ftdition ami ir-ebg'on 

" In the two firfl decrees, thst is to (iay. in thofe of among us. fince the commencemtnt of the French rc- 
apprtnti(f and fi/fow-eraf), the f.ct '.e^ins by throwing 
out its cquslity and liberty. After that, it occupies 
the attention of its novice? with puerile games of frater- 
nity or mafonic repalts ; but it already trains its adapts 
to the profoundeft fecrecy by the moft frightful oaths. 

** In that of mttjkr, it relates the allegorical hitlory we. or what fecurity can we receive, that their 
of Adoniram, who is to be avenged ; and of the word, 
which is to be recovered. 

" In the degree of tlrff, it trains the adepts to ven- 
geance, without pointing out the pcrfon on whom it is 




olution, that we fhould be fo confident that the equa- 
lity and liberty of our lodges will never degenerate into 
the equality and liberty of the French Jacobins? This 
cannot be fu'd ; for it has been proved, that there arc 
fcvctal OOCult lodges in Britain; and what fecurity have 
we. or what fecurity can we receive, that their nun Ler 
will not increafe ? The legiflaturc indeed has lately laid 
fomc falutary rcftraints on the meetings of mafons ; hut 
fuch is the nature of thefr mcctinge, that nothing can ef- 
fectually fecure us againft the introduction of the higher 
to fall. It carries them back to the time of the pa- myilcrics, but the voluntary (hutting up for a time of 

all lodges. This has been done by the honed mafuns 
in Geimany j and why may it not be done by the mi- 
fons in Britain ? The fend for the relief of poor breth- 
ren may furtly be managed without fecricy ; the figns 
and gripe may be communicated without the ward, or 
exacting a promifc of implicit obedience ; and the relin- 
quiflting of the joys of a focial hour would be no great 



triarchs, when, according to them, men knew no rcli 
gion but that of nature, and when every body was c- 
qually prictt and pontiff. But it had not as yet declared 
that all religion revealed fince the time of the patiiarchs 
was to be thrown afide. 

" This bit myftery is only developed in the Scotch 
degrees. There the brethren are declared free : The 



word fo long fought for is, Deifm; it is the worf!iip of facrifice to the peace of a country. 



Jehovah, fuch as was known to the philosophers of na- 
ture. The true mafon becomes the pontiff of Jeho- 
vah ; and fuch is the grand myftery by which he is ex- 
tricated from that darknefs in which the prophar* arc 
involved. 

" In the degree R'.f* Cruch, he who wrefled the 



But is British mafonry really f.» h-"mlefi as the 
younger mafons wiih us to believe ? The writer of thefe 
reflections was never initiated in its in) (lories, and 
therefore cannot, from his own knowledge, fay what is 
their tendency ; but he has no helitstioii to aihrm, be- 
caufe he believes himfelf able to dcmonflrate, that it is 



TtW, who deflroyed the worfhip of Jehovah, is Chriil grofsly immoral to promife implicit obedience to nn 

himfelf, the author of Chriitianity ; and it is on the Gof- known fuperiors, or to fwear that one wiil keep invio- 

pel and 011 the Son of Man th.it the adept is to avenge late a fecret, to the nature of which he is ?n abfnlut* 

the brethren, the pontiffs of Jehovah. ftranger. He hopes indeed, and is incli ne j to believe, 

'* At length, on his reception as Kadofch, he learns that, in the decent lodges of Britain, the candidate is 

that the afTailin of Adoniram is the kin-r, who is to be allured, before he is required to take the oath, that the 

Killed to avenge the grand mafterMoIsy, and the order fcciet to be communicated, and the yVcdiesrce which he 

of the mafons fuccelTors of the knights temphm. The »» to pay, militate in no refpect again i* the civil govern- 

religion which is to be deftroyed to recover the smrd, mcnt or the religion of his cuuntry ; hut dill if the fe. 

or the true doctrine, is the religion of Chrift, founded cret contain information of value, it u, in his opinion, 

on revelation. This word in its full extent is tqwi'ity fir.ful to keep it a fecrct ; and he raiUiOl conceive upon 

and liberty, to be cilablifhcd by the total overthrow of what principle a native of Eiitsin can p romife ut, lirr.it- 

the altar and the throne. ed obedience to any hum*n being. The niyflcrics of 

M Such are the incipient degrees, the procefs, and mafonry mult relate to hinu thing which is either im- 

the whole fyilem of mafonry; it is thus that the feit, portant and laudable ; frivolous, though innocent] or 

by its gradual explanation of its twofold principle of dangcrout and immoral. To confine to a feet any iri- 

rqual'ttj and (ittrly, of its allegory of the founder of formation which ii laudab'e and important, is furely 

mafonry to be avenged, of the word to be recovered, not to aft the part of genuine phUlllthrupifta ; to ad- 

leading the adepts from fecret to fecret, at length ini- minifler the moll tremendous oaths in the midA of fri- 

tiates them into the whole Jacobinical code of revolu- votous amufrmcnts, is to violate me of the molt (acred 

lion." precepts of our holy religion ; *.nd, as no man will pre- 

Jf this account of mafonry be not greatly exagger- tend to vindicate dangerous and immoral nr. Series, ma- 

ated, what are we to think of thofe men among our fourv appeal*, in cvr-y point in which it can he placed, 

felves, who. Ilrrce the publication of the Abbe Barrel's an alloc utti.m which no gin,d Chritlian will thir.k him- 

book and l)r Robrfon's, have displayed a Zeal for the ftlf at liberty to encour.ige. 

propagation of tocir m)lleries. by which thty fet-mcd MASUAi i (See M.ish'ah, Buffet.) is in latitude 

not to be formerly actuated, and to which the import 15^35" e> nirtli, and i-i lorgitudc J9* ^rV ]? oft of 

ar.ee of the btifinefs that, by their own account, is Greenwich On the J id of September 1 769 Mr Br»:ce 

tra f.ifted in the lodges, cannot.be thought to bear an found the variation of the needle at Mafuah to be \z u 

adcqtiite pioportion? It is net enough to fav that Bri- 4s sr-ft. 

tfihr mafonry is harrtneis. and that the rjw/i/J and ii- M A !'MAI, or hf ATftiBMI, is the la.-^cft of the Ku- 

leny taught in our lodge,* ate the equality and l.btrty rile iiknds ; and if it be not it cu; itideiu, is tributary 

Z 2 to 
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*T0'*». to Japan. The capital town of the fame 

, inai, is Ctuated on the fcafhore, on the foutb-wed fide. 
It was built and is inhabited by the Japancle. It it a 

fortified place, furnifhrd with artillery, and defended by 
a numerous garrifon. The iflsnd of Matmai is the place 
of exile for pcrfons of distinction at Japan : it is Sepa- 
rated from that empire by only a narrow channel, but 
which is confidcred as dangerous, became the capes 
which project on b>tb fides, render the navigation dif- 
ficult. The people are faid to be Icniiblc to friend- 
fhip, hofpiuble, generous, and humane. 

MAY ORG A (Martin dc). Sec Do* Martin, &c. 
in this SiMl. 

MAYOW (John), whofe difcovet'ies in cbemiftry 



] M E A 

Mat- is generally believed to be a new art. He did not col- Mrs*, 
led dephlogidicatcd air in icficls, and transfer it from Mm*., 
one jar to another, but he proved its caittence by find- " ' — 1 
ing fubftanccs that would burn in vacuo, and in water 
when mixed with nitre ; and after animals had breath- 
ed and died in vefirls filled with atmofphen'c air, or af- 
ter fire had been extinguifhed in them, tliere was a re- 
fiduum which was the part of the air unfit for tefpira- 
tion, and for fupporting fire ; and he farther (hewed, 
that nitious acid cannot be formed, but by expofing the 
fubtlaiices that gtneiatc it to the atmofphrre. Mayow 
was undoubtedly no common man, cfpecially fioce, if 
the above dates are right, he was only 34 at the time 
of I us death. But i c was not (o unknown as Dr bed* 



have aftonifhed the fcicutific part of the public, defcend- docs fuppol'cd ; for finer the repetition of the fame dif. 
ed, fays Wood, from a genteel family living at Hne in covtry by Pricilley and Scheclc, reference has frequent- 
the county of Cornwall. His father was probably a ly been made by chcmifU to Mayow as the original in- 
younger fan, bred to buunefs ; for our author was born vcolor ; thus allowing to him a fpcciea of merit, to 
in Flret-llreet, London, in the parifh of St DunUao'j in which he has perhaps but a doubtful claim, and which,, 
the Welt. At what fcliool he received the rudiments of if that claim be well founded, mull ccrtaiuly be Jhared 
his education, a ciicumtlance which the biogiaphera of between him and Dr Houkc. See Hooks in this- 
eminent in the republic of letters fbould never omit, Supplement. 

MEAN, in general. .See F.neytL 
Arithmetical Alt ah, is half the Turn of the extremes. 
So 4 it an arithmetical mean between 2 and 6, or be- 
tween 3 and c, or between 1 and 7 , alfo an : 



we have not been able to learn ; but on the 27th of 
September 1661, when he had jull completed hi* 16th 
year, he was admitted a fcholar of Waclham college, Ox* 
ford. Some time afterwards, on the recommendation 
of Henry Coventry, lL£q: one of the Secretaries of Hate, 
he was chofen probationer fellow of All-fouls college. 
As Wood informs tii that he liad here a Lrgtf'i piocc, 
an exprcfaon by which we undcrdand a law-fclluwuVp, 
it is Pot wonderful that he took his degices in the civil 
law, though phytic and the phyfical sciences were tbc 
favouiite objects of his study. He wat indeed an emi- 
nent pbyfician, practising both in London and in Bath, 
but in the latter city chiefly in the fummer months, till 



cal mean between a and b is — ZL., or \ a -f- i b. 



Gtomrtrual Mia*, commonly called ft 1 
tional, is the fquare root of the prodocl of the two" ex- 
tremes ; So that, to find a mean proportional between 
two fciven extremes, multiply there together, and ex- 
tract the fquare root of the product. Thus, a mean pro- 
poitioml between 1 and 9, is V 1 X 9 =. </ 0 =■ 3 : a 



the year 1679, when he died, feme time during the mean bctwten » " d 4t '« ^Xj^p -/ 9 = 3 *»i 
month of September, in the houfe of an apothecary in the mean between 4 aod 6 1^4 X 6= 14; and the 



York-dreet, Covent Garden, and was buried in the 
church of that parilh. He had been married, (ays Wood, 
a little before his death, not altogether to his content ; 
and indeed he mutl have been very discontented, if he 
chofe to die in the houfe of a friend rather than in hi* 
o'vn. He publifhcd, " Tra&atus quinquc medico phy- 
fici, 1. De falnitro; 2. De refpitatiooe; 3. De refpira- 
tione fectus in utcro et ovo ; 4. De ntotu mufculari et 



mean between a and b ia Vm b. 

Harmtuual MtAH. See Haraun'ual Piorotrton, 

Earnest, 

Mfak and Extremr Pruport'uti, or Extreme and Mean 
Proportion, is when a line or any quantity is £0 divided 
that the Ids pan is to the greater, as the greater is to. 
the whole. 

AU jh Amomalj of a Planet, is an angle which is al- 
Ipiritihus animahbtis 5 5. Dc Rachilidc." Thefe were ways proportional lo the time of the plauct's motion 
publifhcd together in 8vo at Oxford, in 1674; but from the aphelion or perihelion, or proportional to the, 
there is an edition of two of them, " Dc refpiratione," area defcribed by the radius vc&or ; that is, as the 
and " Dc Rachitide," publifhcd together at Leydcn in whole pei iodic time in one revolution of the planet, is 
j 07 1. to the time pad the aphelion or perihelion, fo is 3«o J 

The fame of this author has been lately revived and to the mean anomaly. See Anasioly, Entjcl. 
extended by Dr Beddocs, who publifhcd, in 1790, AltJs CmgwrnStm or Oppof.tion, is when the mean 
*' Chemical Expcrimcnu and Opinions, extracted from place of the fun is in conjunction, or oppoutiou, with* 
a work publifhcd in the lad century," 8vo; in which he the mean place of the moon in die ecliptic 
gives to Mayow the highett credit as a chemift, and MtAN Dijlance of a Planet from tbc Aim, is an arith- 
afcribes to him fome of the greatcft modern difcovcries metical mean between the planet's greated and lead di- 
re fpec ting air, giving many extracts from the three fuft (lancet. 

of hia treatifes. His chief difcovery was, that oxygen Msaji Motion, is that by which a planet is fuppofed 
gas, to which he gave the name ofjfre air, ex ids iu the to move equably ia its orbit j and it is always propor. 
nitrous acid, and in the atmofphere ; which he proved tional to the time. 

by fuch decifcve experiments, as to render it impoflible MtAtt Time, or Equal Time, i« that which is mea- 
to explain how Boyle and Hales could avoid availing fured by an equable motion, as a dock , as didinguifh. 
themulvcs, in their rcfearches into air, of fo capital a 
difcovery. Mayow alfo relates his manner of paffinj 
•* - ' J — ' r, from veffcl to vefie], 



cd from apparent time, arifing from the 
of the earth or fun. 

UMvaasAL or PsarrruAL MEASURE, is a 



Digitized by Google 



M E C [ x8i 3 

MuhMiUof meafure unalterable by time or place, to which the 
.— - mcafures of different ages ami nations might be re- 
duced, and by which they may be compared and efU- elections, 
mated. Such a meafure would be very ufeful if it could 
be attained ; finer, being ufed at all timet, and in all 
a great deal of confulion and error would be 



M E C 

we are ignorant of the law of it* action) an i 
tltSivt attraction. And wc have obferved I 

have been aMe to clafs them, and to tell 
on what occaftons they will or will not be exerted ; and 
this (crap of ths complete theory become* a moft valu- 
able at-|t)ilition, and the claffification of thofe fcraps a 
moft cuiioun, and extenlive, and important fcience. The 
It has been attempted, at different times and in diffc- chemical philofopher Hjs alfo the plcafure of feeing gra- 

_ • r a ' ■ _ t* _ I I .1 1 1 J _ 1 ' '. a. 



rent countries, more efpecially by tlic Trench , who, 
fince the commencemest of tlicir revolutionary govern- 
ment, have laboured hard to obtrude their innovations 
in arts and feieoce, as well as in politics, upon all na- 
tions. PropofaU, however, have been made by fobcrcr 
men for a Randard both of weights and of mtafures for 
all nations ; and fome of the moft rational of thefe fhall 
be noticed under the word Weights in this Su/ple- 
mtnt. 

MECHANIC? Our readers will recollect that 

in the article Physics, Enrycl. we ptopofed to dittin- 
guirti by the term Mnh^nhtil Fhilvfofky that part of 
natural fcience which treats of the local motions of bo- 
dies, and the caufrsof thofe phenomena. And, although 
all the changes which we obferve in material nature arc 
accompanied by local motion, and, when completely ex- 
plained, are the effects (perhaps very remote) of thofe 
powers of matter which we call moving foiers, and of 
thofe alone, yet, in many cafes, this local motion is not 
obietvcd, and we only perceive certain ultimate rcfults 
of thofe changes of place. This is the cafe (for ex- 
ample) in the folution of a grain of filver in a phial of 
aquafortis. In the beginning of the experiment, the 
particles of fiver are contained in a fma!l fpsce at the 
bottom of the phial ; but they are finally raifed from 
the bottom, and uniformly diffeminated over the whole 
fluid. If we fix our attention Readily on one particle, 
and trace it in its whole progref?, we contemplate no- 
thing but a particle of matter acted on by moving for- 
ces, and yielding to their nation. Could we Hate, fur 
every ttuttion of the particle, the direction and inten- 
lily cf the moving force by which it is impelled, we 
could conftruct a figure, or a formula, which Would tell 
bs the precife direction and velocity with which it 
changes its place, and wc coald delineate its path, and 
tell the time when it will arrive at that part of the vefrcl 
where it finally lefts in perfect equilibrium. Newton 
having done all this in the cafe of bodies acted on by the 
moving force called gravitv, has given us a complete fy- 
ftcm cf mechanical aftionumy. The philofopher who (hall 
be as fortunate in afcertaining the paths and motions of 
the particles of falver, till the end of this experiment, 
will erlablifiS a fyftem of the mechanical folution of fil- 
ler in aquatortis ; and the theorems and formulae which 
characterife litis particular moving force, or this modi- 
fication of force. Rating the laws of variation by a 
change of diftance, will be the complete theory of this 
chemical fact. It is this modification of moving force 
which is ufually (but moft vaguely) called the rhmiral 
affinity, or the eitdive attraSion of filver and aqua- 
ferlit. 

Hut, alas! we are, as yet. far from having attained 
thi» perfection of chemical knowledge. AD that wc 
have yet difcovered is, that the putting the bit of filver 
into the fpirit «rf fait will not give occafion to the exer- 
tion of this moving force ; and we exprefs this ohferva- 
Uon, by calling that unknown force (unknown, bcciufe 



made by ingenious men to the com- 
of thefe unfeen motions 
his arranged the ultimate 



which lie 



dual appioaches 
picte mechanical c 
and their cautrs, oi 
rtfuhs. 

'j he ordinary chemift, however, and even many moft 
acute and penetrating enquirer?, do not think cf all 
thefe motions. Familiarly converfaru with the refults, 
they conlider them as principles, ard as topics to rca- 
f<<n from. They think a chemical phenomenon lufti- 
ciently explained, when they have pointed out the *fli- 
nity under which it is arranged. Thus they afcribe the- 
propsgation of hest to the ixpannve nature of hre, and 
imtginc that they conceive clearly how the tffeft is 
produced. Hut if a mathematical philofopher fhould 
fay, " What is this which you call an expanfive fluid ? 
Explain to mr diflinctly, in what manner this property 
which you call cxpanfivenrfe operates in producing the 
propagation of heat." — We imsgifte that the chemift 
would find himl'elf pirt to a ftartd. He will then, perhaps 
for the lirft time, try to fmm a diftinct conception of 
an expaulive fluid, and its manner of operation. He will 
natcratly think of air, and will rtfleti on the manner in 
which air actually expands or occupies more room } 
and he will thus contemplate local motion and mechani- 
cal preffure. He will find, too late, that this gives him 
no alfirtancc ; becaufe the phenomena which he has 
been aceuflomed to explain by the expanfivenrfs of fluids 
have no refvmldancc whatever to what we fee rcfult 
from the actual cxpanfion of air. Experience ha* made 
him acquainted with many effects which the air produ- 
ces dutmg its cxpanfion ; but they are of a totally dif- 
ferent kind from thofe which he thought that he had 
fufficienlry explained by the expaniivencft of fire. The 
only rcftmblance he obfenres is, that the air and the 
heat, which were formerly perceived only in a fmall 
fpacc, now appear in a much larger fpace. The ma- 
thematician now deftrcs him to tell in what manner 
he conceives this expanfivenefs, or this actual expanfion 
of air or gas. The chemift is then obliged to confider 
the air or gas as confifting of atoms or particles, which 
muft be kept in their prcfent fituarion by an external 
force, the moft familiar of all to his imagination, name- 
ly, p'effure ; and all preffures are equally fit. Prtffure 
is a moving force, and can only be oppofed to fuch an- 
other moving force ; therefore expanfivenefs (uppofct, 
that the particles are under the influence of fomething 
which would Separate them from each other, if it were 
not oppofed by fomething Jxrfedlj of the fame kind. It 
cannot be oppofed by greeuriefs, nor by loudnefs, nor 
by fear, but only by what it competent to the produc- 
tion of motion ; and it may be oppofed by any fuch 
natural power ; therefore by gravity, or by magnetifm, 
or electricity, or corpufcular attraction, or by an elec- 
tive attraction. The chemift, being thus ltd to the 
coutemplation of the phenomenon in its moft fimplc 
ftate, can now judge with fome drftinetneft, what is the 
nature of thofe powers with which expanfivenefs can 



Digitized by Google 



M E C [ 182 ] M E C 

Mechanic*, bcbmught to co-operate or combine. And only now h**e treated the ftibjeft f> itenmieally, have obfervtd, Medatio 

~ "~ * will he be able to f;xculateon the n-ears for explaining that all machir-es derive their efficacy from a few Gmplc -v~ 

the propagation of heat; and he will perceive, that the forma and difpofitions, which may be given to that 

central laws of motion, anj of the action of moving piece of matter cailed the /W, "'>•>«•♦• or •MttttlW, 

force* (doftrtnei which we comprehended under the which is intcrpofrd between the workman or natural a 

title of Dynamics $"ff>f ). muft be rcftrted tv f ir a gent, and the :afk to br performed, which i* alwavs 

complete explanation of all chemical phenomena. The lomething to be moved, in oppofition to mifling pnl- 

farr.e may be faid of the phenomena perceived in the furc> To thofe fimplt f<jrni» they have given the naoie 

growth of vegetables and twmdl All of them lead of mkh axical rowans, linjjJe .power*, Cmplc ma- 

us ultimately to the contemplation of an atom, which chine*. 

is chsrarterifed by bcirg luicotiblc of local motion, The machine is interpofed for variou* reafon*. 
and requires for thi. pUTpcfc the agency of what wc 1. In order to enable a natural power, having a err- 
call a movir.g force. tain determinate intcnflty, which cannot be iticreafed, 
We would diftinguith this particular object of our to tslance or overcome another natural power, acting 
contt MpLATtON (confining of two enftituent parts, with a greater intcnlity. For this purpnfc, a piece of 
the atom and the force, tclatcd, iu fact, to each other folul matter i* interfiled, connc&cd in fuch a manner 
by conltant conjunction) by the term H&CHAHI1M. We with firm fupports, that the prefTurc exerted on the im- 
conceive it to be the characierifiie- of what we call m at- pellcd point by the power occafion* the excitement of 
• ter ; and wc would confidcr it as the molt finplc me. a prel'urc at the working point, which i* equal or fu. 
chan ICAL* fHSNOMtKOS. We arc difpoTed to think, perior to the reftlance, arifing from the work, to the 
thzt this moving force is as ftmple and uniform as the motion of that point. Thus, if a rod three feet long 
atom to which it is related ; and we would at'eribe the be fupported at one foot from the end to which the re- 
iiiconccivable divcrlity of the moving forces which we Gfta&ce of two pounds is applied, and if a pr ctTuie of 
fee around us to combination* of this nnivcrfal force ex- one pound be ap plied to the other end of the rod, per- 
crted by many atom* at once ; and therefore modified peridicular to its length, the cohcrtve force* which cor.- 
by thi* combination, in the very fame manner as we nett the particle* of the rod will all be excited, in cer- 
frequently fee thofe feemingly different movir.g force* tain proportions, according to their fituation, and the 
combine their influence on a fenlible mal* of tangible fupportcil poirt will be made to pr< fs on its fupport as 
matter, giving it a fenlible local motion. Having form* much as three poi:n ' . would prcls on it; and a prelTure 
td fi.i'h notions, we would Jay that wc do not conceive in the oppoiisc tlitcction will be exciteil at the working 
cither the atom or the force as being matter, but the point, equal to the p:c!Turc ot two pounds. The re- 
two thus related. And wc would then fry, that what- liftance will therefore be babneed, and it will be over- 
evtr objeft of contemplation doe* not ultimately lead come by incrcafurg the natural power acting on the 
us to this complex notion is immaterial; meaning by long divificm of the rod. Thi» is called a nvfa. 
the epithet nothing more than the negation ot this par- Tootl ed wheels and pinions are a perpetual fucccllion 
ticdar character ot the objecTt. It is equivalent to fay- of lcv< r» in OIK maihme or mechanical power, 
ing, that, the phenomenon does not lead the mind to J. The natural power may aft with a certain veloci- 
the conftderation of an atom :cftuatcd by a moving ty which cannot be changed, and the work requires to 
force ; that is, moved, or prevei.'ed from moving, by be performed with a greater velocity. A machine i» 
an oppoGte prefTuic or force. intcrpofrd, moveable round a fixed fupport, and the 
Such is the cxtcnuon which the difcjveiies of hift diiiauce* of the impelled and working points are taken 
century have enabled us to give to the ufe of the term in the proportion if the two velocities. Then are we 
mcchanifm, mechanical action, mechanical caufc, &c. certain, that when the power ati, with i's natural ve- 
1'he Greeks, from whom wc have borroved live locity, the working point it moving with the velocity 
term, gave it a mttch more limited mcaru'ug ; confining wc dctire. 

it to thofe motions which arc produced by the inter- $. The power may ad only in one unchangeable di- 

vejttion of machines. Kvcn many of the natuialifts of tec'tion, and the refutaiicc muQ be overcome in another 

the prefent day limit the t.rm to thofe motions which direCt.on A* when ■ quantity of ccab muft be brought 

are the immediate coufequeucts of impuhc, and which trcm the bottom of a pit, and we h.ive no power at 

arc cafes of feufiLlc motion. Thus the ehen.iti fays, command but the weight of a quantity of water. We 

that nrirrteis ink is a mechanical fluid, but that ink fur let the water pull d wit one cud of a lever, either im- 

writing is a chemical fluid. Wc mike no objection to mu'i ttely or by a rope, and wc haug the coali on the 

the diSinCtion, becaufe chemiiiry is real'* a vail body othei end, while the midcilc point is iirBtljf fuppoited. 

Of n al and important Icicitce, although wc have, a* yet, This Itver may be nttJc perpetual, by Lipping the- rope* 

been aSle to cU* only v^ry corrpl.cf.Kil phenomena, rcjud a cylinder wh'ch turn* round an axis iiimly fup- 

and arc far fiom the knowledge of hi elements. 1 his poncd. 1 In- 1. a 1 i.\ s n pulliv. We can fct unequal 

,d:f inct on m>dc by tlie cheir.ilfi is very clear, a: J vtty power* in r.ppoLfon, by lapping each rope round a 

proper to be kept in view; but we fhould be at » k»a dilicreiit cy l.ndei, having the lame axis. This i» a wtsn- 

ffor a term to cxp ef> the aaatogjf which is pcrccivabJC tss' or GIN. Ali tlnfe terms derive tiieir energy from 

between thefc fculible morions and the hidden motion* "the lever r«lU*Hj coniaiind id tl em. 

which obtain even in the chemical phenomena, unlet* _ Any of thefc th'ee purnvifc» nwy he g.ined by the 

wc give mcchanifm a Bill greater extenlion than th« tl- iutcjpofition of n lu".:d i udy in another w -iy. 1 1, dead 
.frfts of percuflion «/r iinpullion. beitig fiippurted m one poi: t, ro'ind which it is mo«e> 

M- chanicR, in the pnesent Unfc of the word, onatsdcri abic, it mav be f.-pporttd by a iohd path, alcing which 

«ot Iy the energy of or^cna, 11 achit.c*. The author* who it is impelled, tr.d by it* fnape it thrults the rch'bng 

Iwdj 
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M'cHfl'r . Jyv?y ont of its way. This is the cafe with the weooe 
w— -V— " whm it is employed to force up a flagging joift, or pufs 
thing! ftrongly together. If ihit wedge he lapped or 
fbrn.ed rouvd ?.n axis, it become* a screw or a spikal 
wifER. ThU it alf> the or-nratior! of the balance wheel 
of a hori/ontil or cylinder watch. The oblique face 
of the tooth is a wedge, which thrufls the edge of the 
cylinder our of it* way. The pallet of a dock or watch 
i» al.o a wedge, afteJ on in the oppofitr direction. 

Thefe aic the difTV*eut fo-ms in which a folid body 
in interpofed as a mechanic pOM er. All are reducible to 
the lever and the wedge. 

But there lire other rr.rch.mic power* beftJcB thofc 
now mentioned. The carmen have a way of lowering 
a calk of liquor into 3 cellar, by palling a rope un'ler 
it, maki"g the end fad to fame ftake clofe to the 
ground, am! bringing the other end of the rope round 
the caJkt *«d ihu* letti-g it flip down in the bight of 
the rope. In this procif, they feel but half of its weight, 
the othrr halt being fupportcd by the end of the rope 
that is ftd*encd to the ftake. This in called a pu- 
bucklf by the feamen. A hanging pulley in qu'te the 
fame with this mne artlcfs methoi. The weight 
hangs, by the axis of the pulley, and each half of the 
banging rope carries halt of the weight, and the pcrfon 
who puils one of them upward* aft* only againft half 
of the weight, the other being carried by the hook to 
which the ltandiug tope is fattened. Thi* mechanical 
power doe* not (as is commonly imagined) driive its 
efiitacy from the pulley's turning round an axis. II it 
were made fall, or if the tackle rope merely piled 
through a loop of the rope which carries the weight, 
it would Hill require only half of the weight acting on 
the running rope to b dance it. The ufe of the motion 
round an axis is merely to avoid a very great fri.-tion. 
When the two hanging part* of the rope arr not paral- 
lel, but inclined in any angle, the force ne rcfTaty f it ba- 
lancing the weight •* to the might as the tide is to the 
diagonal of the pir:».!Ielog r am formed by the direction* 
of the three ropes. Varignun call* thi* the funicular 
machine or power. Our Uilors call it the sv/igc. 

We may employ the BWtjflNI v.'rfun preiiurc of fluidi- 
ty with great eiTctt as a mechanic powtyR That, in the 
hjCTmftalK bellow* defcribed by Gravclandc, § l^Jl, 
and by D.figuilhtr-, the weight ol a tew ounces of 
water is made to raile frvcral hundred pounds. In like 
manner, Dr Walln ot Oxford, by Mowing w'th a pipe 
into a bladder, raifed Ci+ pounJ* lying on it. Ott* Gue- 
ricke of Magdcbmgh ma le a child balance, and even 
overcome, the pull excited by the emperor's iix coach 
borfes, by merely fucking the air ftom below a piilon. 
Mr 13ram»h, ironmonger in Piccadilly, London, ha* 
lately obtained a patent for a machine acting ou this 
» *Sn Ma. principle a* a prett*. A pillon of or.e fourth of an inch 
in diameter, forces water into a cylinder of 1 j inches 
diameter, and by thi* intervention raifie* the pillon of 
the cylinder. A boy, acting with the fourth part of 
lit ^ Hrength on the Isnail pi lion by means of a lever, 
raifcj 42 tenr, or 04,0 s j iibs, prtfTing on the great pi- 
fton. it i* very furpriling, thu thi» application oi the 
quaqua vrrjum prcflure ol lluids has been overlooked lor 
more than a century, although the principle has been 
inculcated and lecturtn on by every itinerant teacher, 
and iliult rated by the aoove mentioned experiments of 
Giaveiande and Walii* ; nay, it ha* been cxptcLdy 



tau^h: as a mechanic otwcf of great . lii.-.i. v by the 
Profeflb* of Natural Piiilofiphy at Edinburgh every 
feflion of the college for thefe twenty years pail, but 
he never thought of pulling it in practice. It forms a 
rr.ofl compendious machioi of prodigious power, and is 
fifceptible of the grcnill llrcngth. if the fin e mul- 
tiplication of power he attempted by toothed wheels, 
pinion., and racks, it is fcarcely poffibk to give flrrnglh 
enough to the teeth of the racks, and the machine be- 
enmrs very e timber 11 Kne and of great expence. But 
Mi Branmh's machine may be trade abundantly flrong 
in very fmall corr.pais. It only rcpii>cs very accurate 
execution We give it all piaife; but Mr firamah i* 
miitaken when he pub'ifhes it as the invention or riifeo- 
vtry of a new mechanic power: for it bat been fami- 
liar to eveiy Undent of mechanics and hydroftatic* ever 
fincc lioyle'* tiifl publication of hi* hydroftatic paia- 
doxet. 

MEDICAL JuanrtuDtNce. See Alicia*/ Fe- 
nnjlt in this Suft.l. 

MEDICI, is the name of an illuftri ius family in Flo- 
rence, which contributed more than peihaps any other 
family whatever to the revival of letter* in Europe. To 
trace this family from it* origin, or even to give bio- 
graphical (kctche* of all the great men whom it produ- 
ced, would occupy by f?.r too great a part of our work; 
for, during fomc centuries, almoft every individual of 
the houfc of Mec'ici was diftinguilhed among his con- 
temporaries. That houfc, after having rendered itfelf 
memorable in the annal* of Florer.ee, for opnoling the 
encroachment* of the nobles on the libeities of the 
people, had loll much of it« influence under the arifto- 
cratic government of the Albizi, when it was raifed to 
a rank fuperior to what it had ever held, by 

Giovanni tie Mkdici, who was born in the year 1 360. 
This man determined torellore his family to fpicadour; 
bi;t. corfcious of hi* critical filuation, furroutidcd as 
he was by powt-fu! rivals and enemies, he afTccl'-d ra- 
ther a ttcure privacy than a ili'.gcrou* popularity. li- 
ven when railed to the ofT.cc of gonfalonier, or generj- 
l ffimo of the republic, he carefully avoided any dcfire 
ot partaking in the magitlracy, anl Icemed to be entirely 
rnglolTrd by mcrc'naidizc, which he cxtemlei! from the 
F.4.1 throughout Europe. This coneluit, a* on one 
band it threw his enemies off their guard, on the other, 
enabled him to acquire an immenfe fortune, of which he 
mac"? a proper difpofitioQ amongft all ranks of people. 

Many, even of the rilling party, either gair.rd by his 
lihe-ality, or phafed with hi* tn iahlc and retired con- 
duct, propofed to the leigr.iory to admit him it to the 
magilhacy ; and though the propofal met with great 
oppofition, it wns carried in the alfirmative. 

It was by raihly declaring for the plebeian; againft 
the nodi*-* that an anctflor of Giovanni's had loll r> 
bis family their rank in the tlate. Giovaniv", rtiolving 
not to fplit oil the fame rock, continued to affect priva- 
cy and retirement, accepting any oificc in the (Lie with 
the PtnwA appenrancc of ieluClai.ec, and never tttcnd- 
ing at the Palaaxo, unlefs pamcuurly fei.t fur by the 
(inguory. Riling by thefe meant in the elleem of the 
people, hi* enemies became, ol comic, unpopular ; and 
having obtained a decided fuperiuiity over his oppo- 
mnt*. he now ventured to p-ocure, tl.at thofe taxes 
which the nobles had exacted with the utmoil feveiity 
and r ajtiality from the people aloiic, lnould be levied 



Medie-.. 



Digitized by Google 



MED T 184 

upon the two firft order*, in common with ti c plcbci- power which 
ins ; and that a law fhould be ordained, by which ptr- 
fonal property might be taxed. 

The nobles feeing, with the deepeft concern, their 
conreqoence fo fenlihly wounded, and their power fo 
tnuch diminifhed, held fevcral confutations in private 
hot* they might effect hii ruin ; but their want of una- 
nimity prevented any tiling tleciftve from being enrriod 
into txecution. Trie people, alarmed for the fafcty of 
their leader and patron, ofiVrcd him the fovircignty, 
which hi* relations and friend* urged him to adept ; 
but this lua prudence forbad him to take, as with the 
title of lord he would have gained alfo that of t\iant. 
Thus, by hit fiiigular prudence, he died poffcfTcd of all 
the power of the Hate, with the arYe&atioti of being the 
mod dilltitereftcd citizen in the commonwealth. lli» 
death happened in the year 1418. 

Giovanni WU graceful in his peifon, and hia affabili- 
ty to all eftabl ; fhed his character for moderation. Hi* 
exteitlive knowledge and plcalantry made his company 
f'gerly fought. At all his aelkms were placid and fe- 
rcne, he was not in want of that trompet of fedition, 
popular declamation, which he never attempted. Much 
to his honour, hia tlevation wa» not procured even by 
the t?nifhment of a fmglc individual; a circumttsnce 
until then unknown in Florence, where every new ad- 
miniflrition was m.uked with the ruin of families, and 
by fca'lnlds tlaincd with blood. 

" The ma-rims (fay* Mr Rofcoe) which, nnifjnnly 
p::ifued, raifed the houfe of Medici to the fplendour 
which it afterwards enjoyed, are to be found in the 
cha'ge given by this venerable old mar;, on his death- 
be' 1 , to his two fons Cofmo and Lorenzo. • I feel 
(faid he) that I have lived the time preferfbed me. I 
die content, le.tving yon, my font, m affluence and in 
health and in fuch a flation, that, whilft you follow my 
example, you may live in your native place honoared 
an-* rrfpteled. Nothing affords me more pleafure than 
the rtfleclion, that my conduct ha* given offence to no 
one ; but that, on the contrary, I have endeavoured to 
fenre all perfon B to the beft of my abilities. I advife 
you to do the fame With refpect to the honours of 
the Hate, if you would live with fecurity, accept only 
fuch as are heitnwed on you by the laws, and the fa. 
vo'ir of your fellow citizens ; for it is the cxcrcilc of 
that power which is obtained by violence, and not of 
that which is voluntarily given, that occaliotis hatred 
and c intention." 

Mi Diet (Cofmo de), the eldclt fon of the preceding, 
was born in 1 J K 9- louring the life-time of his father, 
he had engaged himfelf deeply, not only in the cxteu- 
tive commerce by which the family had acquired its 
wealth, but in the weightier matters of government. 
When Giovanni died be was in the piiine of life ; and 
though hi* complexion was I'waithy, he had an agree- 
able perfon, was well made, of a proper ltature, and in 
conveifltion united a happy intermixture of gravity 
with occafional tallies of plcnfantiy and repartee. Hi* 
conduct waa linifotmly marked by urbanity and kind- 
mfs to the luprri'U ranks of his tcllow-citi/ms, and by 
a conllant attention to the interctls and the wants of 
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he pofTcffed, than as inftnrmeritl to be MrtW. 
employed in extending it to the ruin and fubjugation of • - J 
the ftate. An interchange of reciprocal good offices 
was the only tie by which the Florentine* and the Me- 
dici were bound ; and perhaps the long continuance of 
this connexion may be attributed to the very circum- 
flance of it» being in the power of cither of the parties 
at any time to have diffoived it. 

But the prudence and moderation of Cofmo could 
trot repiefs the ambitious defignt of thofc rival families, 
who wilhed to poffi f» or to fhare his authority. I n the 
year 1433, Rinaldo dc Albizi, at the head of a power, 
ful party, eirried the appointment of the magillracy. 
At that time Cofmo h«d withdrawn to his feat in the 
country, to avoid the dilkurbances which be faw likely 
to enfue ; but at the rcquetl of his friends he returned 
to Florence, where he was led to expeft fuch a union 
of parties, as might at lead prrftrve the peace of the 
city. No fooncr did he make his appearance in the pa. 
lace, where his prtfcr.ee had been requcfted, on pre- 
tence of his being intended to ff.are in the adminirtra- 
tion of the republic, than he wat fcized upon by his ad- 
vet faries, and committed to prifon. 

The coofpi-ators were divided in their opinions as to 
the difpofal of their prifoner. Moft of them inclined 
to follow the advice of Perurri, who lecommrr.ded ta- 
king him off by yoifen. Cofmo, confined m the Al- 
berzettir-.o, a room in one of the turrets of the Falai/o, 
could hear this dreadful confultation, which was deter- 
mining, not in what manner he fhould be tried, but in 
what manner he fhould be put to death ; and finding 
that he was to die by an infufion of potion fecretly ad- 
miniflered to htm, a fmall portion of bread was the only 
food which he thought proper to take. 

Cofmo lived in this manner four days ; and, fhut up 
from all his kindred and friends, he fi>on expected to 
be numbered with the dead ; but here, as it fometimes 
happens, he found relief where haft expe&ed, from the 
man who had been engaged to take him off. Malavol- 
ta, the keeper of the prifon, either from compunction, 
d:ffatisfaction, or the youth and misfortunes of the il- 
liiftrious fufferer, relented ; aiui inih-ad of purfuing any 
crimimd intentions ?g«rnlt the life of Cofmo, after up- 
braiding him with entertaining fo unworthy an opinion 
of him, declared that h>k fears were entirely groundlefs. 
To convince him of this, he fat down, and partook 01 
every thing the prifoner chofc to eat of. The expief- 
fions of gratitude, together with his moll engaging 
manner*, and g"eat promifa, entirely won Malavolta, 
who, to ingratiate himfelf 11 ill farther in the good opi- 
nion ol Cotrro, invited Fargacrm, the moll celebrated 
wit in 1 lore nee, to dine with trim the next day, from 
the idea that his fprightly mirth would contribute to 
lighten his misfortunes. 

In the mean time, his brother Lorcnro. and hi* « 



fin Averatdo, hiving railed a confidctaule body ol men 
in Romagna and other neighbouring diftricl«, ar.d be- 
ing jointd by tbe comrmnOcr of the troops of the re- 
public, approached towards Florence to his relief. The 
apprchtrilion, however, that the life of Cofmo might 
be endangered, if they fhould pioceed to open violence, 



the lower clafs, whom he relieved with unfunded ge- induced them to abandon their cnterprife. At length 

neruftly. By thefe mean* he acquired numerous and Rinaldo and his adherents obtained a decree of the ma- 

vealous partizans of every denomination , but he rather giftracy, by which Cofmo waa banifhed to Padua for 

ronGdcred them as pledges for the continuance of the ten years, his brother to Venice for live years ; 
1 
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\M«i. «ral of their relations and adherents lhared the fame 
• — > late. 

Cofmo received ti>i* determination of his judges with 
• compofare that gained him the compafQon and the ad- 
miration of many of his raoft inveterate enemies. He 
would gladly have left the city purfuant to hia fentencc; 
but he was detained by his enemies till their authority 
fhould be ellablifhed : and it was not till he thought of 
bribing the gonfalonier, and another creature of Rinal- 
do'a, that he was privately taken from his confinement, 
and conducted out of Florence. 

Padua, to which he was confined by his fentence, 
was in the dominions of Venice ; but before he could 
reach that place, he received a deputation from the fe- 
nate, the purpoit of which was to condole with him for 
hi. misfortunes, and to proroifc him their protection and 
suTiitancc in whatever hethoulddetirc. He experienced 
the treatment of a prince rather than that of an exile. 
Nor were that wife p>*mle without good reafons for fuch 
a conduct. Venice had long regarded Florence as her ri- 
vil in commerce, and hoped, by conferring upon Cofmo 
the moll flittering diuinctions, to prevail upon him to rc- 
fide there in future ; prudently fuppofing, that the ma- 
nufactories of Florence, and the great commerce the 
Medici had carried ou throughout Italy, and extended 
far beyond it to the wealthier! kingdoms in Europe, 
would become their own by enrolling him amongft their 
fubjeds. 

The readirtefs with which Cofmo had given way to 
the temporary clamour raifed againft him, and the re- 
luctance which he had (hewn to renew tbofr rencoun- 
tern which had fo often deluged the ftrcets of Florence 
with blood, gained him new friends, even during his ex- 
ile. The utmotl exertions of bis antagonifta could not 
long prevent the choice of fuch magistrates as were 
known to be attached to the caufe of the Medici ; and 
po fooner did they enter on their office, than Cofmo 
and his brother were tecalled, and Rioaldo with hia ad- 
herents were compelled to quit the city. This event 
took place about a year after the banifhment of Cofmo. 

The fubfequent conduct of this great man ( for irreat 
all allow him to have been) has been painted in diffc 
Tent colours by different writers. Mr Noble, after Ma- 
chiavel, compares his cruelties to his fallen foes with 
thofe of Sylla and Oetaviua to the partisans of Marhis 
and Brutus ; whilft Rofcoe reprcfenta bis conduct as in 
a high degree amiable and generous. It appears to us evi- 
dent, from his own words, that he had exercifed fomc 
cruelties on his exiled enemies ; for when one of them 
wrote to him, that *' the hen was hatching," he replied, 
*' She will have but a bad lime of it, fo far from her neft," 
When fume other exiles acquainted him that " they were 
uot afleep," he aniwered, "he could eafily believe that, for 
he thought be had fpoiled their flccping." At another 
time, foroe of the citi7.ens remonft rated with him upon 
the odioufnefs of his conduct in banifhing fo many per- 
ions ; telling him, " the republic would be extremely 
weakened, and God offended, by the expulfion of fo 
many good and pious men as he was fending into ba- 
nifnmcot." His anfwer was, " It would be better for 
the republic to be weakened than utterly ruined ; that 
two or three yards of fine cloth made many a one look 
like a good man ; but that dates were not to be govern- 
ed or maintained by counting a filing of beads, and 
mumbling over a few Paler no/lert." 
Sum. Vol. II. Part I. 
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From this time the life of Cofmo de Medici was in Medici, 
almoft uninterrupted feries of profoerity. Hi* misfir- M * 
tunes had taught him, that the affectation of grandeur 
is more dangerous in a free dare than ufurpation. He 
adopted, therefore, the drrfs, behaviour, and manners, 
of a private citizen. His clothe* were of the fame 
fafhion and materials as the relt of the Florentines. In 
die llreets he walked aloite and unguarded. His table 
was fupplied from *hat hiseftatcof Mugello produced, 
nor had he one fervant more than was abfolutcty necef- 
fary t thus endeavouring to unite the character of a 
prince with that of a merchant, and a private perfon ia 
a republic. 

WhUft he rejeded all offices in the magiftracy, no 
bafinefs vu ttanfacted without it* being tiril fettled at 
Mugcllo : nor did he contract any alliances but with 
the fons and daughters of the citizens of Florence ; yet 
all foreign princes and courts paid his children the rc- 
fpect due only to thofe of fovercigns j and the family 
of Cofmo received educations equal to thofe of the 
greateft potentates. 

A proper judgment may be firmed of his immenfe 
traffic, and the prodigious advantages accruing from it: 
For though a private citizen of Florence only, yet he pof- 
fcfTed at one time more money than what was in all the 
trr*furiea of the different fovercigns in Europe. When 
Alfuoui king of Naples leagued with the Venetian* 
againft Florence, Cofmo called in fuch immenfe debt* 
from thofe places, as deprived them of refourccs for car- 
rying on the war. During the contett between the 
homes of York and Lancailer, he fornifhed Edward 
IV. with a fum of money fo great, that it might tlmott 
be confidered as the means of fupporting that monarch 
on the throne. 

In his public and private charities, in the number 
and grandeur of the edifices he erected, not only in 
Florence, but in the moil diflant parts of the world, 
and in the foundations which he endowed, he fecmed to 
more than vie with majefty. He fupplied moil of the 
exigencies of the ftate from his private purfe ; and there 
were few citizens that had not experienced his libcrali. 
ty, and many without the leaft application, particularly 
the nobles. 

But in nothing did his munificence produce fo much 
good to the world, or acquire fuch honour to himfrlf, 
as when it was exerted for the promotion of fcience. and 
the encouragement of learned men ; and upon nothing 
did Cofmo delight fo much to exert it. 1 he ftudy of 
the Greek language bad been introduced into Italy to- 
wards the latter part of the preceding century ; but it 
had again fallen into ueglect. After a fhort interval, 
an attempt was made to revive it, by the intervention 
of Emanuel Chryfoloras, a noble Greek, who taught 
that language at Florence, and other cities of Italy, a- 
bout the beginning of the I «th century. His difciples, 
who were numerous and refpectable, kept the name 
alive till rt received new aid from other learned Greek,, 
who were driven from Conltantinopic by the dread of 
the Turks, or by the total overthrow of the Eaftern 
Empire. To thefe illuflrious foreigners, as well as to 
the learned Italians, who fhortly became their fuceefsful 
rivals, even in the knowledge (.f Uicir national hiftory 
and language, Cofmo afforded the mod liberal fupport 
and protection. The very titles of the works of an- 
cient authors, which were brought to light by his mu. 
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M nificencc, would extern] this article beyond iti proper li- Ficino, and enjoin erf him to tranflate from the Greek 
raits. Such, indeed) was the cftiinition 111 which thefe the trc.it .tc of Xeoocrates on death. Calling into hi* 
work* were then held in Italy, that a manufcript of the chamber hh wife and his fno Piero, he entered into a 
hiftory of Livy, fent by Cofmo de Medici to Alfonfo narrative of all his public tranfactions; in which be gave 
king of Naples, with whom he was at variance, conci- a full account of his exi entire mercantile connections, 
bated the breach between them. and adverted to the ftate of his dotneftic concerns. To 

As the natural difpofition of Cofmo led him to take Picio he Recommended a flriet attention to the educa- 
an active part in collecting the remains of the ancient tion of his (bns ; and requeued, that his funeral might 
Greek and Roman writers, fo he was enabled by his be conducted with as much privacy as poflible. lie 
wealth, and by his cxtenlive mercantile intercourfe with 
different parts of Europe and of Afia, to gratify a paffion 
of this kind beyond any other individual. To this end 
he laid injunctions on all his friends and correfpondents, 
a* well a* on the nvEoruries and preachers who travel- 
led into the remoter! countries, to fearch for and pro. 
t-iire ancient manufcript*, in every language, and on 
ivery fub|tct. The fit nation of the Eaftcrn Empire, 
then falliiij; into ruins, afforded him an opportunity of 
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obtaining many inettimable works in the Hebrew, Greek, 
Chaldaic, Arabic, and other eaftern languages. From 
thefe beginnings arofe the celebrated library of the Me- 
dici j which, after various viciffitudc* of fortune, and 
frequent and con&derable additions, has been preferred 
to the preterit times under the name of the Bibfuubna 
Mr die to Laurettiiana. 

Nor was Cofmo a mere collector of books he was 
himfclf, even in old age, a laborious ftudent. Having 
been ftruck with the fublime fpeculations of Plato, 
which he had heard detailed in lecture* by a Greek 



died on the firft of Augutt 1464, at the age of 75 
yeais, deeply lamented by a g'tat majority of the citi- 
zens of Florence. Their ettcem and gratitude had in- 
deed been fully fhewn fame time before, when, by a 
public decree, be was honoured with the title of Pattr 
PatrU. an appellation which was inferibed on his tomb ; 
and which, as it was founded, fays Rofcoe, on real me- 
rit, has ever Gnce been attached to the name of Cofmo 
de Medici. 

Ms dici (Lorenzo de), juftly ftykd the magntfiern:, 
was the grandfon of Cofmo, and about 16 years of age 
when his grandfather died. His father Piero de Medi- 
ci, though potTefTcd of rooic than ordinary talents, as 
well as of a very conhderable (hare of worth, was, from 
various circuratlances, little quiliiied to maintain the in- 
fluence which his family had gained in the republic ot 
Florence. From very early lite he had been tortured 
by the gout ; and almoft uninterrupted pain had made 
him pecvifh. Such a difpofition was oot calculated to 
the affections of the giddy Florentines, or to per 



who had come from C-mfiantinople to the coun- fuade republicans that they were free, while they fub. 

mittcrf to the government of a fingle individual. All 
this Cofmo had forefeen, and had done what wtfdom 
could do to preferve to his family that afcendency in 
the republic which he had himfclf acquired. He ex- 
horted Piero to bellow the utmoft care on the educa- 
tion of his fons, of whofe capacity he expreffed a high 
opinion ; he recommended to him Diotifalvo Nerom", 



cil of Florence, he determined to found an academy for 
the cultivation of that philofophy. For this purpofe he 
(elected Mai filio Ficino, the fon of his favourite phyfi- 
cian, and deilined him, though very young, to be the 
fupport of his future eiiablifhnicnt. The education of 
Ficino was entitelv directed to the Platonic philofophy; 
nor were the expectations which Cofmo had formed of 
him dilappointed. The Florentine academy was fomc 
years afterwards eftahlifhed with great credit, and was 
the fir il institution in Europe for the purfuit of fcience, 
detached ftom the fcholaftic method then univerfally 



a man whom he had himfelf raifed from obfeurity to au 
eminent rank, as a counfellor, in whofe wii'Jom and fide- 
lity he might place the utmoft confidence : and to bind 
the inhabitants of Florence to the boufe of Medici by 
jopted. It is true, the fanciful doctrines of Plato are the ftrongefl of all ties, he htd dittribuled among them, 
as remote from the purpofe* of life as the fubtleties of under the denomination of loans, immenfe turns, which 
Ariftotlc ; but, by dividing the attention of the learned he knew they would not foon be able to repay, 
between them, the dogmas of the Stagyrite were depri- Piero paid the utmoft deference to the dying injunc- 
ved of that fcrvile refpect which had fo long been paid tions of hie father. He had himfclf an ardent love of 



to them, and men learned by degrees to think for them- 
selves. 

The foftcring hand of Cofmo was held out to art as 
well as to fcience ; and architecture, fculpture, and 
painting, all flourilhed under his powerful protection. 
The countenance fhewn by him to thefe arts was not 
fuch as their profeflors generally receive from the great. 
It was not conceded as a bounty, nor received as a fa- 
vour, but appeared in the friendfhip and equality that 
fubfiftcd between the artilt and hi* patron ; and the 
fums of money, which Cofmo expended on pictures, fta- 
tucs, and public buildings, appear almoft incredible. 
Cofmo now approached the period of his mortal ex- 
hut the faculties of hi* mind remained unim- 
About twenty days before be died, he fent for 



letters j and under the eye of the venerable Cofmo, he 
had given his two fons, Lorenzo and juliano, the belt 
poffiblc domettic education. In the Greek language, 
in ethics, and in the principle* of the Arittotelian phi- 
lofophy, Lom«0| the cldeft, had the advantage of the 
precept* of the learned Argyropylus (*), and in thofc 
of the Platonic fed he was feduloufly inltructed by 
Marfilio Ficino (fee Ficinus, 1 •, . ) . but for his roott 
valuable accomplishment* he was not indebted to any 
preceptor. To complete hi* education, however, it 
was judged expedient that he fhould vifit Come of the 
principal courts of Italy ; and very foon after the death 
of his grandfather, he repaired to Rome, Bologna, Fcr- 
Venice, and Milan, where be gained the , " 



Thus 



This man had fled from 
by Cofmo de Medici. 



Coaftantinoplc, when it was taken by the Turks, to Florence, where he was pro- 
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Thus attentive was Piero to the advice of hit father to reftore 
with refpect to the education of hit cWcft fon ; nor was 
he lefi attentive to it in the choice of his principal coun- 
cilor. He intruded the whole of hi.i affairs into the 
hands of Ncroni, and gave him Cofmo's accounts to 
perufe and fettle. That ambition, which perhaps had 
lain lurking in this man's mind, was now called forth, 
and he bafely formed the fcheme of ruining the fon of 
his patron, by building upon his misfortunes his own 
future grandeur. For this purpofe, he lamented the ahfo- 
lute neceffity there was for an immediate call upon thofe 
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ts priftine fplendour. Fire ei'tixenr, 
of whom Lorenzo de Medici was one, were appointed 
to fuperintend the execution of their purpofe ; but Lo* 
renao, who was the projector of the p'an, undertook 
the chief management of it 5 and, in addition to rtooo 
florins annually giantcd by the ftate, expended, in ef- 
fecting his purpofe, a large fan of money from his prt- 
rate fortune. In doing thi;, he only imitated the ex- 
ample of his father and grandfather ; for in the courfe 
of 37 years, reckoning from the return of Cofmo from 
banifbment, this illuttrious family had expended on 
who were indebted to Piero as Cofmo's rrprefentative; woiks of charity or public utility upwards of 660,500 
telling him, that a delay might fubject him to the great- florins. " Some perfons (faid Lorenzo) uould perhaps 
eft inconveniences. Piero confented, though with re- be better pleafed to have a part of it in their purle ; 
luctance, to his fuppofed friend's advice. The refult but I conceive that it has been of great advantage to 
was Inch as Netoni expected. Thofc who were friends 
of the rather became enemies of the fon ; and had not 
Piero difcovered the fnare, and defitled from fuch ri- 
gorous proceedings, he might have found, when too 
late, that in fupporting the chancer of the merchant, 
he had forgotten that of the ftatefman ; for all the ci- 
tizens of Florence were his debtors. 

Soon after this, an attempt was made to afraftinate 
Piero, by a powerful party which had always been ini. 
mical to the boufc of Medici ; but it was defeated by 
Lorenzo, who difplayed on that occafion a fagacity and 
promptitude of mind which would have done 



but I conceive that it Ins been 

the public, and well laid out, and am" therefore perfect- 
ly fatisfied." 

In the year 1474, Lorenzo incurred the difpleafure 
oi the pope for oppofing fome of his encroachments on 
the petty princes of Italy ; and the revenge planned by 
Sixtua was of fuch a nature as would have Hifgraccd, 
we do not lay a Chriftian bifhop, but the rudeft lavage. 
He began by depriving Lorenzo of the office of ma- 
furer of the Roman Sec, which he gave to the Pazzi, a 
Flotentine family, who, as well as the Medici, had a 
public bank at Rome. By this flep he fecured the in. 
terelt of the Pazr.i, who, it is probable, were to govern 
to the oldeft ftatefman. A few of the confpirators were Florence under the pope, when Lorenzo and Juliano de 
declared enemies to the ftate, and condemned to banifh- Medici fhould be cut off, and their friends and adhc- 
ment j but by far the greater part of them were par- rents driven from the republic. The principal agent 
doned on the felicitation of Lorenzo, who declared, engaged in the undertaking wak Franfcfco Salvi'ati afch- 
that " he only knows how to.conquer, who knows how bilhop of Pifa, to which rank he had lately been pro- 
to forgive." rooted by Sixtus, in oppolition to the wifhes of 'he Me- 

In the year 1469 Piero de Medici died : and Lo- dici. The other confpirators were Giacooo Salviati, 
renzo fucceedtd to his authority as if it had been a part brother to the archbifhop { Giacopo Poggio," one of the' 
of his patrimony, being requeflcd by the principal in- fons of the celebrated Poggio Dracciohiii (fee Pocct- 
habitants of Florence, that he would take upon himfelf us, F.mycl.) ; Damardo Ilandini, a darinjr libertine 
the adminirtration of the republic in the fame manner rendered defpetate by the confeqnence of his exceffes 1 
that his grandfather and father had done. Giovanni Dattitli Monteficco, who had diflinguifhed 

In the month of Drccmbcr 1470, a league was fo- himfelf as general of the pope's armies ; Antonio Maf 
lemnly concluded between the pope, the king of Naples ft», a prieft of Volterra 5 and Stephano de Dagnona, ore 
the duke of Milan, and the Florentines, againll Maho- of the apoftolic Icribea i with fevcral others of inferior 
met II. who had vowed not to lay down his arms till note. The cardinal Riario, then at Pifa, was likewife 
he liad abohfhed the religion of Chrift, and extirpated an inftrument in the confpiracy ; but he can hardly be 
all his followers. The pope, however (Paul II.), died confidered as an agent, for he was kept ignorant of 
on the 26th of July 1471; and Sixtus IV. fuccceding what was going on, and enjoined only to obey whatever 
to the chair of St Trier, Loienzo was deputed from directions he might receive from the archbifhop of Pifa 
Florence to congratulate him on his elevation. Two The aflaffinauon of the illuttrious youths was fixed 
snore oppofttc cliaiacters can hardly he conceived than for Sunday, April 36. 1478 j the place the cathedral 

of Florence, at the moment the hoft was to be elevated; 
and their murder was to be the f;gnal for fcizw-* and ex' 
pelling from the walls of the city all their relations and 
friends. What a tranfaftion this for one who prtfumed 
to Itylc himfelf the vicar of ChriH, the common father 



thofe of Sixtuii and Lorenzo. The former was cruel, 
treacherous, ai.d fordid ; the latter was merciful, can* 
dici, and generous. Yet fuch in fiances of mutual Rood 
will took place between them on this occafion, that Lo- 
renzo, who, under the direction of his agents, had a 



bank cftablifhed at Rome, was formally inverted with of Chriltendom, to patronize 
the office of treafuicr of the Holy See. The fatal day arrived, and Lorenzo was already in 

Pifa had been under the dominion of Florence from the church ; but Juliano remained at home, occiCuned 

the year 1406, and it had acquired fome celebrity on by a flight indifpotition. The confpiratorr., drtcrmiutniT 

account of its academy, which had exiftcd almolt two not to lufc oce of their victims, went to invito, to irw 

centuries. That academy, however, had fallen into de- treat him, to go. They embraced ( n), and led Mm by 

cay j and, in the yeai 1472, the Florentines refolved a tender violence, to the cathedral. The fjgnal waj 



An 



given 



{»•) The afls!T:ns embraced Juliano, to difcovcr whither he wore arty ftcret armour, that they murht know 
wbe-ie to ftnke with the fureft - : - 
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g!**a by the e levalion of the confecrated wafer ; and 
1 whilft the people fell upon their knee* to adore, the 
alTaffin* rofe, and, as was concerted, two of them, Fran- 
cifco Pazzi and Barnardo Bandini, fell upon Juliana. 
The latter dire&ed hi» pofgnard lo truly, that it enter- 
ed into the bofom of the unoffending youth, and he fell 
mortally wounelrd at hit feet' 

In a moment, at mull be fuppofed, all waa confufion. 
Lorenzo, alarmed, put himfelf in a poftiire of defence, 
wlien, in an inftant, Antonio of Volte rra, and Stepha- 
no a prieft, the dependant of the atchbiihop, who, upon 
Giovanni Eattilti's* declining; the infamous talk, under- 
took his definition, rulhed upon him at their defthied 
prey. The contell continued idme time. Lorcnao had 
received a wound in his neck, and fcemed to contend 
for his life in vain ; but a fervant, whom he had lately 
relieved from prilon, infpired by gratitude, heroically 
threw himfelf between his beloved lord and his affairinc, 
receiving in his body thofe weapons that were aimed at 
the brcaii of Lorenzo. This fidelity faved fahn ; for 
by one vigorous effort he btoke from Antonio and Ste- 
phano, and with a few friends rulhed into the facrirty, 
(hutting the doors behind them, which were of brafs. 
Apprehenfions being entertained, that the weapon which 
had wounded him was poiTomd, a young man fucked 
the wound, endangering hi* own life to fave that of Lo» 
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The rage of the people to fee one of the 
expiring, and the other covered with blood, wa* inex- 
prefllble. The cardinal Riario found it difficult, to lave 
his life at that altar which he had llsined by fo horrid 
a> deed, and to which he then fled for protection. 

Whilft this infamous fecne was acting in the cathe* 
dral, others of the confpiratota were attempting to £et*e 
the Palazzo; but with no better fuccefs. 1 he arch- 
bilhop Salviatti, who had undertaken to head them, 
gave the mag ill rate* fufpicion by thofe violent emotions 
which agitated bis whole frame. The nine fenator* 
who compofed the magiftracy, including the gonfalo- 
nier, who had been appointed by, and were, in other 
words, the privy council of the Medici, immediately at- 
tacked thole who intended to have lurpriCtd them ; and 
Salviatti and hit follower, had no looner gained the fe- 
cond floor, than they found thcrofclvct prtfonera. 

Jacobo Pazzi fooo appeared in the ftreet, proclaim, 
ing, with exultation, the murder of jaliano ; and iovi. 
ting the Florentines to free themfelves from the Mcdi 
ccan flavcry ; but perceiving that he waa not joined by 
the people, the magillrates lent off ico borfe to the ref. 
eue of Lorenzo. 1 hit wa* the more to be commended, 
becaufe they continued to be aflaulted by the confpira- 
liirs, who, finding their fituation defperate, forced them- 
fclvc* to the ground floor, determining, if pofliblc, to fcizc 
the Palazzo. The magillrates, with their attendants, 
ailed with fuch resolution and valour, that as often aa 
they gained an entrance, they drove them back, killing 
fome of the affailant* upon the fpot, others they threw 
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an awe iuto thofe that were wkbout, they had the bold- 
nefs and virtue to hang the archbiftop from one of the 
windows, dreffed as he wat in hi* pontifical rabet, with 
Poggio, another of the duel confpiratort. Florence 
refounded in every part with the exclamation — Medici, 
Medici ! down with their enemies ! 

Lorenzo was liberated from tlut part of the cathe- 

i 



dral to which lie had led, and conveyed home in tri- 
umph, where his wounda were attended to, and where " 
he found himfelf furrouoded by hit moll valuable friends, 
to whom he was endeared by the (hocking occurrence* 
of the day. Hi* partizans, however, did not fpervd 
their time only in lamentations for the death of one of 
the brothers, and exultations for the preservation of the 
other ; they united in purfuiog the confpiratort, Ipa- 
rn g none that fell into their hand*. Jacobo Pazzi wa* 
taken dying with hi* force* into Romania, and imme- 
diately hung. An officer of the pope'*, who command- 
ed a brigade uader count Htrronimo, had alone the fa- 
vour of decapitation, fiandini fled privately to Pifa, 
thence to Naples, and, laflly, to Conftanttoople ; but 
Mahomet, to oblige Lorenzo, feized, and fent him back ; 
and he wa* hung out of the fame window from which 
the archbishop htd fullered. An embaffy wat fent from 
Florence to thank the fultan in the name of the republic. 

Throughout the whole of thi* juft but dreadful re. 
tribution, Lorenzo bad exerted all hi* influence to re- 
flrain the indignation of the populace. He entreated 
that they would retign to the magirtrate* the talk of 
ascertaining and of punifhing the guilty, left the inno- 
cent fhouki be incautiously involved in dett ruction ; and 
hi* appearance and admonition* had an intlantancou* ef- 
feft. By hi* moderation, and even kindnef* to the re- 
latives of the confpiratort, he fought to obliterate the 
remembrance of pall difturbance. ; and by h» i 
rence, even the furvivors of the Pazzi were relic 
their honours, of which they had been deprived by a de- 
cree of the Hate. 

The generolity and moderation of Lorenzo had no 
effect on the temper of Sixtus, who fotemnly excommu- 
nicated him, the gonfalonier, the magitiratet, and their 
immediate fucceffor* , and in the bull which he iffued 
on tliis occafion, he ftyle* Lorenzo de Medici » the 
child of iniquity, and the nuriling of perdition !" Not 
content with thi* ebullition of reicntment, he fufpeaded 
the bifiiops and clergy of the Florentine tcrritorie* from 
the cxerciie of their I'piritual function* ; thus laying the 
whole republic under an interdict. Thi* had been a 
formidable weapon in the hand* of hi* pTedccetTws, who 
had, by mean* of it, overawed the moll powerful mo- 
narch* : but the general character of Sixtus wa* fo in* 
famous, and hi* prefent injullice fo manifeft, that by 
the exertions of tbc bilhop of Arezzo, a convocation 
was held in the cathedral church of Florence, in which 
Sixtus was accufed of fornicaiiom and adultery, with other 
infamous vice* ; declared to be the principal inlligator 
of the confpiracy againll the Medici j and the fentence 
of excommunication which he had fulminated again* 
Lorenzo and the Florentine magirlrate* wat called in 
direct term*, the " execrable malediction of a damned 
judge (muitduiam maledidioatm damnati/fimi jufUcit ) I 

How fuch language could be reconciled to the no- 
tion* which then prevailed of the (anCtity of the pope, 
and the plenitude of hit power, it is needleft to inquire; 
but the reader will not be furprifed that the prelates, who 
ufe of it, paid no regard to the interdict of Sixtu*. 



Tbc pontiff, however, did not relax from hit purpofr. 
Whilft he brandilhed with one hand the fpiritual wea- 
pon, which the Florentines treated with fuch contempt, 
in the other, he grafped a temporal fword, which he now 

3enly, at he had before fecretly, aimed at the bread 
Lorenzo. At hi* mitigation the king of Na 
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WtiicI difpatched an envoy to Florence, to require the citizens 
to banifh Lorenzo from the Tufcan territories, if they 
would not incur the vengeance both of him and of the 
pope. Thefe threats produced not the intended effect; 
for the Florentine* avowed their firm refolution to fuf- 
fer every extremity, rather than betray the man whom 
they confidered as guardian of the republic. War 
therefore was commenced; and the republic was on the 
point of being ruined, when Lorenzo taking advantage 
of a truce, threw himfelf, with a refolution not to be 
equalled, into the hands of the king of Naples. He 
judged, perhaps, that any ftipulations for hit perfoual 
fafety would be ufelefs with a prince who had fported 
with honour, juftice, mercy, and the moll folemn trea- 
ties. But, whilft all viewed him as a victim who had 
devoted himfelf to fave his country, he, by perfualive 
eloquence, obtained of this crafty perfidious monarch a 
feparate peace, and returned to Florence crowned with 
a fuccefs that no one thought pofltble, and where he 
was received as its tutelar deity. The pope, however, 
continued inflexible, till a defcent of the Turks upon 
Italy reftored him to his fenfea, and made him willing 
to receive the fubsniflion of Florence, and reconcile its 
inhabitants to the church. 

Soon after the termination of the boflilities between 
Sixtus and the republic of Florence, Lorenzo began to 
unfold plans for fecuring the peace of Italy, which con- 
frr the highrft honour on his political life. To coun- 
terpoife all the jarring intercfts of the petty Rates of 
which that country was compofed, to red rein the 
powerful, (uccour the weak, and to unite the whole in 
one firm body which might be able, 00 the one hand, 
fuccefsfully to oppofe the formidable power of the 
Turks, and, on the other, to repel the incu-fions of 
the French and Germans, were the important ends 
which this great man propofed to accomplifh. But 
before he engaged in thefe momentous undertakings, he 
had farther perianal dangers to encounter. By the in- 
fligation of Cardinal Riatio, and foirte Florentine exiles, 
one Bsttifta Fmfcobfldi, with only two affirmants, un- 
dertook to arTaffinatc him in the church of the Gannett, 
on the fcftival of the afcenfion 1481 ; but the plot was 
discovered, the confpirators executed, and Lorenzo 
henceforth feldom went abroad without being furround- 
<d by a number of tried friends. 

Lorenzo was now at liberty to profecute bis bene- 
volent purpofes ; and after contributing to the expullion 
of the Turk* from Italy, he fet himftlf in good earned 
to fuppoit the weak Dates againfl the encroachments 
of the more powerful. This ncceflarily embroiled the 
republic at one time with the pope, at another with 
the king of Naples ; now with the Venetians, and then 
with the Duke of Milan : but when Come exclaimed 
•gair.lt him as being too precipitate in involving the 
republic in dangerous and cxpenfive wars, he explained 
to them the neceffity of maintaining the balance of 
power, if they would prcferre the independence of their 
own ftate ; and fo completely had he made himfelf matter 
of this i iK.tr.. that he convinced the moil incredulous 
of the propriety of his mcafures, which, in 1488, intro- 
duced general tranquillity into Italy. 

At this period, the city of Florence was at its high eft 
degree of profperity. The vigilance of Lorenzo had 
secured it from all apprrhenfions of external attack ; and 
bit acknowledged difintereftednefa and moderation had 



almoft extinguifhed that fpin't of internal diffenuon for Medici, 
which it had been fo long remarkable. The Floren- I - r 
tines gloried in their illuftnous citizen, and were grati- 
fied by numbering in their body a man who wielded in 
his hands the fate of nations, and attracted the rclpcd 
and admiration of all Europe. 

Yet amidft public affairs £0 intricate and fo momen- 
tous, fuch was the capacity of this man's mind, and 
fuch his verfatility of genius, that, for the greater part 
of his life, he carried on a commerce as extenfire as that 
of his grandfather, whiltt he afforded Itill greater en- 
couragement to learning and learned men. Cofmo had 
greatly promoted the flurry of the ancient languages 
aod ancient philofophy. Lorenzo did the fame thing: 
but he did much more ; he encouraged the cultivation 
or his own tongue, which had been neglected fmce the 
age of Petrarca ; and by fetting a great example him- 
felf, he produced a race of Italian poets, which have 
hardly been furpaffed in any age or nation. To enumerate 
even the names of the elegant fcholars whom he oa- 
troatfed, would extend this article far beyond its limits. 
In tot academy of Fifa, of which mention has been al- 
ready made, the ftudies were chiefly cot .fined to the 
Latin language, and to thofe sciences of which it was 
the principal vehicle. At Florence the Creek tongue 
was taught under the ianAion of a public inflitution, 
either by native Greeks or learned Italians, whole fer- 
vices were procured by the diligence of Lorenzo de 
Medici, and repaid by his bounty. He placed Michael 
Artgelo at the head of an academy, which he ere&ed 
for painting and fculplurc, furniuWg it with the Ix-fl. 
models of antiquity. He built and endowed a public 
library, and fent Lafearis, of imperial defcent, to Con- 
llantinople more than once, to procure Greek maniu 
fciipts. For father Moriano, the orator, a munatteiy 
was built ; and Florence owed many of her rineft edi- 
fices to him. Politiano and Ficino were amoug his 
mo ft intimate friends } and it it not perhaps too muck 
to fay, that he did more for letters and Ccience and art 
than any other individual that ever exilled. His own 
acquirements in learning wete great ; and his poetry, 
of which the teadtr will hnd many fpecimena in the ch> 
gant work of Rofcoe, was exquibte. 

Is it furpriurg, when we examine Lorenzo's charac- 
ter, that all Iuly, all Chriltendom, even the Maho- 
metans, gave him the nu>ft flattering snatks of appro, 
bation, and tirove who fhould oblige turn mot, by pre- 
fenting him with whatever was rare and valuable .' His 
palace was conflantly filled with men famous in every 
elegant, every ufeful fcience, and the neighbouring 
princes flocked to it as to the temple of wildom. The 
celebrated prince of Mirandola, on his account, chofe 
Florence for his rendenor, and died there. 

To a moft engaging perion was added each grace, 
and every accompli In men t. He was the favourite of 
the ladies, the envy of the men, and the admiration ot 
both. The ftatefman of his time ; unrivalled iu chi- 
valry ; one of the moft eminent orators that the world 
has produced. His poetic merit, with his judgment 
in, and patrooage of that art, procured him the tale ot' 
" Father of the Mules." In liberality to his fellow- 
citizens, as well aa in every other r el peer, except as a 
general, he exceeded even L'.d'ar himfelf ; and had not 
peace been his dear delight, his talents would have made 
him a conlummaic commander. Yet with all thefe fu- 
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perior sccorrphfliments, he did not think it beneath trial* medical gentlemen are often called upon to defcrtb* Vnhim, 
him to indulge in amcfmer.U which perf' ns. left wife, the fymptorn* of foifoniag, chilJmvrtUr, rapt, &.c. and 
would have thought an imj-cachmcnt of their under- therefore it becomes them to obtain an accurate know- " ' ^ 
fta:idin(r, and he WOtlU often feek plrafure in hi* nurfeiy, ledge of theft Itmploms, and to ftorc their tnemoriea 
fpendirg hours there in all the frivolous pranks of with a number of minute fads, to which they may hare 
rlv.hHh divetfion. In fine, " the gravity of hi« life, if occauoo to appeal when, giving their evidence, 
compared with its levity, mull make him appear a* a The importance of this fubjed induced the proftiTnr 
compouticin of two different perfor*. irermpatible, and, of the inftitutes of phyfic in the cniveifity of Fdiuburgh 
at it were, impoffible to be joined with the other." to refolvc lately to read an annual couife of ledurr* 00 
Lorenzo, like moil ether great men, had wiihed to M» pu h j v* is p ku:if nck. This, -*x doubt not, will 

prove a valuable courfe ; for though it ia hardly con- 
ceivable that, under the head msdical juriffn-udrmr, any 
kno'dultdgt can be communicated which, a well educated 
phyfician would not r.eccffarily have acquired, without 



fptnd hit latl years in the tranquillity of retirement. 
He therefore at an early period wound up hit mercan- 
tile concern*, and divided his time between the care* of 
the republic at Florence, and the cultivation of his 



elates in the country. He wifhed even to dived htmfcrf attending fuch a courfe; yet it is very obiious, that the 
of all publ c concern*, and get hit fecond fon Giovanni recolledion of the young phyfician may receive great 
admitted into holy orders at the age of feven years, that aid from his liflcning to the well arranged lecture* of aa 
he tti j'ht be tit for eccltftatlical preferment before he accurate profeflbr. Fronf thefe ledum he may ftorc 
fhould be drprived of the protcdiou of hit father. The his mind with a collection of aphoiifms which ihall be 
young ecclefiaftic, w ho afterwards made fuch a figure always ready on the day of examination) or the ledures 
as Leo X wa* accordingly appointed by Louis >3*V of themfctvet may be delivered in qucftions and aufwert 
rrancc, abbot of Fotrte Dolac, before he was eight -with all the formalities of a criminal court, 
years of age ; and by Innocent VIII. a cardinal, when We have .heard it obferved, that-to attend a courfe 
he was littl 1c more than thirteen. This added much to the t>f fuch lectures would be of the utmoft advantage to ail 
influence of the family, not only in the Tufcan ilates, hut -who may be called upon to ferve a. jurymen in criminal 
through all Italy ; and Lorenzo having introduced his trial* ; hut of the truth of this ohfcivalion we arc more 

than doubtful. - Per tons who arc ot ly half iullruded 
are alwayi conceited of their own attainments; and men 
not acquainted with anatomy and physiology cannot be 
murt than hall' inftruded by the ablell courte pofublc to 
be given of medical jurifpradence. Such perfons in- 
deed can hardly avoid mistaking the icnfe of the pro* 
feflbr's language, however pcrfpicaou* that language 



eldeft fon into public life, and accompli thed a marriage be- 
tween him and the daughter of a noble family at Rome, 
thought he might commit the affair* of the republic in 
a great tneafure to Piero, and indulge hit own talle in 
the convetfation of his learned friends. This dream -of 
•felicity however was not realized. . Early in the year 
1492, he was attacked by a difcalc, under which he had 



long laboured, with fuch violence, that on the 8lh of may be. Of this we had lately a very Unking inlUnce. 



April he died in the midll of hi* weeping friends, after 
having taken of them, one by one, an affectionate faie- 
wel, and given to hit. ion Picro much-falutary couuitl, 
which he thought not ht to follow. 

The charader of this great and good man is deve- 
loped in the detail which we have given of his condud 



A gentleman, by no means illiterate, though a :i ranger 
to anatomical and phj liological fciencc, was expatia- 
ting to the writer of this article upon the general im- 
portance of mediaal jurifprudence, a courfe of which, 
he faid, he had attended for the fole purpofe of qualify- 
ing himfclf for difchatging the important duties of a 



through life : But it may not be improper to add, that jurymsn. Upon being alked what he had learned ? he 
iuch was the love and veneration of the citizens to him, replied, that he had been taught, among other thing* 
that the phyfician, who had attended him on his death- which we thought frivolous, lodifcein, from the fymp- 
Jxd, afraid to return to Florence, left the houfe in a soms of lunging, whether the dead man had been hang- 
Hate of diflradion, and plunged himftlf into a well, ed by b'mfclf or by ancthtr. We need not furely ob- 
'i hrougbout the reli of Italy the death of Loienzo was ferve, that no fuch Uffon was ever taught in any uni- 
regarded at a. public calamity of the mod alarming -vcrfity, or by any medical ledurer; but it U worthy uf 
.kind. Of the arch which tu|>portcd the political fabric confideration, whether leduret on medical jurifprudence 
of that country he had long been confidcrcd at the may not have the motl pernicious effed* on the mind* 
centre, and hi* lofa feeined to threuteu the whole with of men fo little qualified at this gentleman to profit by 
immediate dcirrudion. When Ferdinand king o«" them. To the regularly educated phyfician and fur- 
Naples w at .informed of the event, he exclaimed, " This ,gcon fuch lecture* may prove ufeful ; to the plain citi- 
man has lived long enough for his own glory, but too zen, not /killed in anatomy and phyfiolugy, they mir'3 
• Ihort a time lor Italy." -prove dangerous; a* their only tendency is to make 
. MED1CINA rostNsis.isaphrafeufediiiGermc.iy him deipifc the evidence given before him by the regu- 
to denote thofe parts of anatomical and phyfiological lar phytician or furgeou ; to place implicit confidence 

in hi* own fnperficial knowledge ; and thus to deciue 
at random on the life or death of hi* fellow creature: 

A little learning is a daogr-oirj thing ; 
Drink deep, or taftc nut the Pierian Spring. 

MEDINA, the capital of the kingdom of WoolU in 
Africa, is htuated in 13" 40' K. Lat. and 1 1" 4c' W. 
Lung. It it a place of coniiderable extent, and may 
coiiu.ii fiom boo to 1 ' 00 houlc*. It is fortified in the 



.knowledge, which Citable phyiician* and hugeous to 
decide certain attic* as judges in courts of juffice. In 
that country it has long been law and cuftoM (if we 
iriithike not, by the Carnline code of Charles V.) to re- 
fer cales of frnfoning, thiij mun/u, rapt, pi tenancy, im- 
fvtatcy, iJeolifm, &c. to the medical faculty, which, in 
the uiii\erfitics and l'ome other grot towns, is conllitu- 
ted into a kind of court for the tiial of fuch quefiion*. In 
.this country there are no fuch court* ; but in ciimiual 
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common African manner, by a fnrrouuding high wall MEHALL, in the language of Bengal, a place or 
built of clay, and an outward fence of pointed fhke* diltricl. 

and prickly hufh^s t but the walls arc ncglefted, and Mr NINSKI (Francifcus), a moft celebrated Ger- 
the oitward fence ha* fuffered considerably from the man orienlalift, was born in Lorraine, then fubice! to 
ec'tive hands of bufy hoi'fe wives, who pluck up the the emperor, in the year 162?; an J f r copioufnefs of 
Hike* for firewood. Mr Park paffed through it on h;j learning, elegance ot genii:*, 'and profound knowledge 
roi-te eaftward, and wan treated with much kindnefs of language*, particularly thole of the Eift, proved un- 
both by the king and the people. The good old love- doubtcdly one of the principal ornaments of the a 'e ia 
rcigu warned him of the dangers he w*.s about to en- which he lived. He fludied at Rome under Giauino. 
countei, and endeavoured to pcrfuade him to relinquifh When he wa* about 30, hrs love of letter* induced him* 
all thoughts of his journey ealhvard; but when he ■could to accompany the Poltih am^ffulor to Cmiflantinople, 
not prevail, he gave him z guide, who coiidudcd him where he tludicd the Turkiih language under Bobovius 

in fafety to Koojar, the frontier town of the kingdom and Ahmed, two very lUieil teaches*. So fuccefsful 

towards Bondou, from which it is feparated by an in- was he in this fl.idy, tint when he had been there only 

tervciiing wildernefs of two days joutney. Hete our two years, the pbee of liril interpreter to the Polifli 

author was prefented, by way of refrefhment, with a li- embafly at'the Poue was promifed to hun. When the 

quor which taftcd fo much like the ftrong beer of his place becam? vacant, he was accordingly appointed to 

nitivc country (and very good beer too), as to induce »t, and obtained fo much credit by his" condu't, that 

him to inquire into its compol'ition ; and he learned, after a time, he was fent for into Poland, and' again 

with fome degree of furririfc, that it was aftually made fent out with full powers as ambnffador to the Porte 

from corn which had been prtvioufly milted, much in For his able execution of this office, he was further ho- 

the fame manner as barley h malted in Great Britain : noured, by being naturalised in Poland} on which occa- 

a root yielding u grateful bitter was tiled in lieu of hops, fion he added the Pol' lb termination of fit to his family 

the name of which he forgot; but the corn which name, uhich was Mcnin. Being defirous afterwards to 

yields the wort is the hoicas Jpirahu of botanifts. extend his Iphere of action, he went to the court of the 

MEDUSA. In addition to the different fpecics of emperor as interpreter of oriental languages in 1661 

this genus of vermes defcribed in the Encychftdia, that Here alfo. as in other inflates, hi* talents and bcha' 

which is rcpreleoted in two different attitudes, fig. t . and wtour obtained the higheft approbation ; on which ac- 

2. and which ftrongly refembles a bagpipe in ihape, may count he was not only fent as interpreter to feveral im- 

be worthy of notice, it i* merely a whits tranfparent pcrial ambaffadois at the Potte, but was intruftcd in 

vrficlc, fumifhed with feveral blue tentacles yeltowiih at many important and confidential feiviccs; and, in 
their extremity ; its long tail, » hich 




1 669, 



:h is alio blue, ap. having pa id a viiit to the holy fepulchre at Jcrufalem! 

pears to be compofed ot a number of (mall glandulou* was made one of the knights of that order. After his 

grains, flattened and united together by a gelatinous return to Vienna he was advanced to further honours • 

membrane. The upper part or the velide exhibits a being ma le one of the counfcllor* of war to the empe! 

kind of feam with aberrate punctures of three dirfc- ror, and firft interpreter of oriental languages. At Vi- 

rent fizc« ; it* elongated part, which may be confidered enna he died- at the age of 75, in the year°ir>o8 His 

a* the head of the animal, is terminated by a fmgle great work, t .The "Thcfauru* linguarum orient jiura " 

trunk, the exterior edge of which is fringed with 25 or was published at Vienna in 168c, in 4 vols folio ; to 

76 tentacles, much Imaller than thofe which originate which w«s added, in 1687, another volume, intitlcd 

from the inlertion of its long tail, and the number of " Complemcr.tum Thclauri linguarum oHcntalium feu 

which tometimes amounts to 3 r.. By means of thefe cnomarticum Latino-Turcico- Arabico Perilcom " ''IV 



lall, the diameter of which it is capable of iacreafing at farmer voluir.es 1 



ly frarce, 



aa.on: 



pleafure by forcing in a little cf the air from its body, on account of the deffruaion of a great part of the im- 
it fixed itfelf to the fide of the veffel, in which it was prcGon, in the ftege of Vienna bv the Turks in i68i 
placed, in luch a manner as that the extremity of a ddigfl was formed fome time ago in England of re. 
lonie of its tentacles occupied a furface of two or piinting the work, by a fociety o! learned men 
three lines from its body. The mod move-able part 
of the veficle is its elongation, or the head of the am 
mal, as it is by means of thU that it perform!! its diffe- 
rent motions. The rounded fubltancc, marked bv the 
letter P, is fttnatcd in the centre of the larger tentacles, 
which are firmly fixed to the body of the aninnl near 
its tail ; and is only an afTcm jlagc of a few minute gela- 
tinous globules, from tlx middle of which atife other 
larger globule*, with a fmall peduncle, about the middle 



F 
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. was Sir William Jones. But as this undertaking, 
ibly on account of the vail expense which mull 
liavc been incurred, did not pioceed, the eniprefs queen 
Maria Ihenfa, who had heard of the plan, took it up- 
Oit bcrfetf, and with vait liberality fumifhed every thin •• 
noceffaiy lor its completion. Jn corfequeno; 0: ihii, 1't 
wa* begun to be fplendidly mtubtifiud at Vienna in 
1 7«o, with th'» title : " Franciici a Mcfgmen Menmflci 
lexicon ArabicrvPcrfico-Turcicum, adjecia ad ungulas 
of which is fixed a curved bluifh coloured body, which voce* et Ph-afcs interpretaiionc Latini, ad ufitiitrorc* 
is reprefented magnified in two politions at R. Mar- etiam Italica." Of this edition only two vols Uio are 
tiniere, tlic natural^, who accompanied Peroufc in hi* yet publifhed, extending no farther than xJ the ninth 
voyage round the world, met with this animal in about letter of the Arabic alphabet, which is about' a third of 
the 20th degree of lat. and 179 of long, eail from the whole. The delay of the reft is much to be k- 
xtcn a\.iktki> r ■ • mented. Ir. this edi;ion, fay the editors, the Lexicon 

MtOAMtltR, anime fometimcs given to the of Mcninfki may be faid to be incrtafed, dirninifhed. A 
MicaOMiTta, wliich fee, Entjd. amended. becaufc many Arabic £3 d Ptrlian 
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MfninfVJ, WO rd» are adJcd, fiom Wankuli and Fcrhetigi, the heft 
Mrrchetta. Arabic and Perfic lexicographer* whom the Eafi ha* 
produced ; and from Kerbclot arc infrrtcd the names 
of kingdom*, cities, aud river*, as well a* phrafes in 
common ufe imoDK the Turks, &c. Diminijhrd, be- 
Cttxfe many ufclcfs fynonyma are omitted, which either 
puzzled than afiifte'd the ftudent ; a* well ai all the 
Trench, Polifh, end German interpret it ion*, the Latin 
being confidered as fufficient for all men of learning. 
dtd, with refpect to innumerable typographical 
i ; which, however, from a work of this nature, no 
can oerhaps altogether exclude. The other work* 
of Meninflri were occationed chiefly by a violent conteft 
between him a-.d a man named J. B. Podefla, in which 
much acrimony wa» employed on both fide*. Thtfe 
it i» hardly worth while to enumerate, but they may all 
be fecn in the account uf hi* life from which this article 
is taken (a). It fhorid be obfervcJ, however, that in 
1674, Podefla published a book, intithrd, " Prodi* 
mu* novi li^uarum frientalium collegii, juffu Aug. &c. 
crigendi, in Univ. VieancnJi ;" to which Meninlki op. 
pofed, 2. " Menirfkii Antidotura in Prodiomum novi 
ling, crient. collegii, 5cc." 4to But fuch was the cre- 
dit of hi* amagonitl in the univerlity, that foon after 
there came ont a decree in the name of the rector and 
confilnry, in which that antidote of Mcninflo's is pro- 
feribed and prohibited, for fix fpecific reafon*, a« it- 
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for a licence to marry hit rlaugbtc to a free mas 1 ard 
that if the vaflal gave her away without obtaining (oca 
a licence, he waj liable to pay a heavier fine. He 
quote* two authorise* in fupport of his opinion from 
Braaon ; one of which wc (ball tranferibe, as being s> 
lone complete evidence. 

" R-'c Burre tenet unum mefuagium et debet tellia. 
gitim fertam curia;, et merebtt, hoc modo, quod Ji man- 
tarr vofurrii fill am fuam cum quotLm libera bomine, extra 
t'i/Iam, fan. -1 paerm domini pro maritagio, et Ji ei 
taverit alicui cuflumario vilU, nihil debuii pro 
gto. 

" The probable reafon of the cuftoai ( fays Mr Afllt) 
appears to have been this. Perfom of low rank, rti- 
ding on an cftate, were either afcrtpti g/ek*, or were 
fuSjcfted to fome fpecirs of fervitudc rimilar to the 
ofripti girl*. They were bound to refjde on the 
and to perform fevernl fervices to the lord. A* 
necrffarily followed the rchdence of tlieir hufcands, the 
confeqiienee was that when a woman of low rank mar- 
ried a Granger, the lord was deprived of pa r t of hi* 
live fto-;k ; he therefore required a fine to indemnify 
him for the lof* of his property." Further particular] 
on the mrrchrtia arc to be found in the Appendix t» 
vol. 1 ft of Sir n<rvid Dafrympls't Anaai, of Setlaml. 

MERIDIAN Lisa, an arch, or part of the meridian 
of the place, terminated each way by the horizon. Or, 
piau» and infamoui. Mcniniki was defended agiiti!l a meridian line is the interfection of the plane of the 




this formidable attack by a fricn-', in a fmall tract, in- 
titled, ■ Veritas defenfa, feu jnllitia caufa; Dn. F. dc 
M. M. [Meniulki] contra infamc decretum Univerfita- 
tis Vienneofis, Anno 1674, 13 \'ovemh<i«, tec ah A- 
mi> o loci espofita, Anno 167$," in which thi* friend 
expofes, article by article, the falfthood uf the decree, 
ami exclaim* ftmngly againlt the art' of Podcila. Thi* 
tract is in the Britifh Mufcum. Podela *»ai oriental 
fecretary to tlic emperor, aid profefTor of thofe langua- 
ges at Vienna; but i* defcribed in a very f-.tirical man- 
ner by the defender of Mcniufki. •« Podefta, natura 
Semi Italui, ftalura nanus, excutiens, balbus, imo bar- 
dus repertus, aliifcue vhiis ac llultitii* plenus, adeocue 
ad difcendas linguas orientale* inhabili* " A lift of the 
work* of Podelta i*, however, given by the late editoi* 
of Mcniniki. 

MERClIETTA.or M.ikcuktta MuHrrum, i* com- 
monly fuppnfrd to liave been a right which, during the 
prevalence of the feudal fyftem, the lord had of paffing 
the (irft night after marriage with hi* female villain. 
Thi* opinion has been held by the greater part of our 
antiquarians ; and we have adopted it in our hiftory of 
Scotland publifhed in the Em-ycloptdia. It appears, 
however, to be a miftake. That there wa* a curium 
called mtrchftla mufierum, which prevailed nut only in 
England, Scotland, Wales, and the iflc of Gitcrnfey, 
but atfo on the continent, is indeed a fact unqnrftion- 
Anhtclfla, able ; but Mr Aftle ha* clearly proved, that, inftead of 
»«L xii. being an adulterous connection, the mtrchrlla wa« a 
compact between the lord and his vafTal for the redemp- 
tion of an ojftttct committed by that vafTal's nnmarrifd 
daughter. He admits, however, that it denoted like- 
wife a fine paid by a pieman or a villain to his lord, 



meridian of the place with the plane of the horizon, 
often called a north-and fouth line, becaufe its direction 
is from north to fouth. 

In the article Asthonomt (Eneyel.), n» 376 and 
*77, we hive given two methods of drawing a meridiaa 
fine ; but it may be proper to add, in this place, the 
following improvement of the former of thefc from Dr 
Hutton's Mathematical Dictionary. M As it i* not 
eafy (fay* the Doctor) to determine precifcly the ex- 
tremity of the lhadow, it will be bed to make the title 
flat at the top, and to drill a fmall hole through it, no 
ting the lucid point profeaed by ir on the leweral coo- 
centric circle*, inftead of marking the extremity of the 
lhadow itfelf on thefe circle*." 

We (hall give another method of drawing a meridian 
line from the fame valuable dictionary. 

" Knowing the fouth quarter pretty nearly, ohferve 
the altitude FE of fome ftar on the earl fide of it, and 
not lar from the meridian HZRN: then, keeping the 
quadrant firm on its axis, fo as the plummet may (till 
cut the fame degiee, direct it to the weflern fide of the 
meridian, and wait till you find the (lar has the fame al- 
titude a* before, as ft, I*aftly, bifect the angle ECr, 
formed by the interfection of the two plane* in which 
the quadrant ha* been placed at the time of the twoob- 
fervation*, by the right line HR, which will be the me- 
ridian fought." 

Magnrtical Mr.ktDi.iti, is a great circle paffing thro' 
or by the magnctical poles . to which meriiunt tha 
magnctical needle conforms itfelf. Sec Magnetism, 
Suppl. 

MESOLABE, or Msjoiabium, a mathematical 
invented by the ancients, for finding two 
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(a) We have taken this article from the Biographical Dictionary ; the 
©f Meaitdki prefixed to the new edition of his great work. 



the life 
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M<fv. mean proportional* mechanically, wliich they could not 
^of*™ 01 " perform geometrically. It conufts of three parallclo- 
Mills. g>am), moving in a groove to certain interfedions. Its 
i j figure it defcribed by lltitocius, in his Commentary on 
Archimedes. See alfo Pappus, lib. 3. 

MESO-Logarithm, a term ufed by Kepler to fig- 
nify the logarithms of the cofiucs and cotangents. 

MESUKATA, a fcaport of the kingdom of Tri- 
poli, in Africa. A caravan proceeds from this place to 
rcrzan, and other interior parts toward the fouth of 
Africa. It is 260 miles north of Mourzook. £. Ion. 
15. c. N. lat. 31. 3. 

METALLIC Tractors. See Perkinism in this 

Cycle, called alfo the Golden Number, 
and Lunar Cycle, or Cycle of the Moon, that which was 
invented by Meton the Athenian ; being a period of 19 
years. See Cycle, Rmyet. 

MHA Rajah, the higheft title of Hindoos. 

MICROCOUSTICS, or Microi-howes, inflru- 
ments contrived to magnify fmall lounds, as microfcopes 
do fmall objtfts. 

MICROCOSMIC Salt. See Chemistry-/**-*, 
Suppl. 

MIDDLE Latitude, is half the fum of two given 
latitudes ; or the arithmetical mean, or the middle be- 
tween two parallels of latitude. Therefore, 

If the latitudes be of the fame name, either both north 
or both fouth, add the one number to the other, and 
divide the fum by 2 ; the quotient is the middle lati- 
tude, which is of the fame name with the two given 
latitudes. But 

If the latitudes be of different names, the one north 
and the other fouth •, fubtract the lefs from the greater, 
and divide the remainder by 2, fo (hall the quotient be 
the middle latitude, of the fame name with the greater 
of the two. 

MIDSUMMER-Day, is held on the 24th of June, 
the fame day as the nativity of St John the Baptift is 
held. 

MILK, or Milkyet, property in Bengal. 

MILLS of various kinds are defcribed in the article 
Mechanics 1 Encycl.); and he who (hall Rudy that ar- 
ticle, together with IVatrr-lVonxs, and Machinery, 
in this Supplement, will have a fufficicnt knowledge of 
the principles upon which mills muft be conftruded fo as 
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that they may produce thcii proper 'effects. Tlie fubjeft 
fs introduced into this place merely to put it into the 
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power of our countrymen to adopt, -if they (hall think 
fit, the improvements which have bten made in the ma- 
chinery of flour mills in America. 

The chief of tbtie confift in a new application of the 
fcrew, and the introduction of what ate oiled elevators, 
the idea of which was evidently bonowed from the 
chain pump. The fcrew is made by (licking fmall thin 
pieces of board, about three inches long and two wide, 
into a cylinder, fo as to form the fpiral line. This fcrew 
is placed in a horizontal pofiiion, and by turning on its 
axis it forces wheat or flour from one end of a trough 
to the other. For inftance, in the trough which re- 
ceives tiie meal immediately coming from the ftones, a 
fcrew of this kind is placed, by which the meal is for- 
ced on, to the diftance of fix or eight feet, perhaps, in- 
to a rcfervoir ; from thence, without any manual la- 
bour, it is conveyed to the very top of the mill by thi 
elevators, which confift of a number of fmall buckets 
of the sue of tea cups, attached to a long band that 
goes round a wheel at the top, and another at the bot- 
tom of the milL As the band revolves round the 
wheels, tltefe buckets dip into the refervoir of wheat or 
flout Lclow, and take their loads up to the t. where 
they empty themfelves as they turn round the upper 
wheel. The elevators are inclofed in fquare wooden 
tubes, to prevent them from catching in any thing, and 
alfo to prevent duft. By means of thefe two simple 
contrivances no rmnual labour is required from the mo- 
ment the wheat is taken to the mill till it is converted 
into flour, and ready to be packed, during Use various 
procetTes of fcrecning, grinding, lifting. Sec. 

That this is a confiderable improvement is obvious ; 
and we are not without hopes that it may be adopted. 
The licentioufnefs of an Englifh mob has indeed perfc- 
cuted an Arkwright, expelled the inventor of the fly- 
fhuttle from his native country, and by fuch conduct 
prevented the re-erection of the Albion mill*, and the 
general eftablilhmcm of Caw- mills through the kingdom \ 
but their fovereignty perhaps will not be roufed by fo 
eafy and fimple a contrivance as this to Itflen the quan- 
tity of manual laboiiT. For an account of the Ihitch 
oil-mill) which was fomehow omitted in its proper place 
in the Encyclopedia, fee Oil- Mill in this Supplement 
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MINER 

Otfinitioo. TS a fcience, the object of which is the defcription and 
•* arrangement of inorganic bodies or minerals ; or of all 
the bodies which belong to our globe, excepting animal 
and vegetable fubflances. 

Sitsce the publication of the article MiwfRALoCT, 
Emcyel. fcarccly a fingle day has patTed without the difco- 
very of fome new mineralogical fact, or the detection of 
forivcold and unfufpc&cd error. Thefe improvements can- 
not be overlooked in the prefent Supplement . But they 
are fo numerous in every part of the science, that we 
cars hardly notice them without giving a pretty com- 
plete view of the prefent (late of mineralogy. This 
will fcarccly occupy more room, and muft be much 
more ufeful as well as entertaining, than an undigested 

Si- til. Vol. II. Part I. 
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mafs of annotations and rema'ks. We undo take t'i's 
talk the more readily, becaiife in the article Minim, 
logy in the Encyclopedia, the improvements of Mr 
Werner and his difc.plcs, to which the fcience is indebt. 
cd for a great part of its prefent accuracy, have been 
entirely overlooked. , 

The object of mineralogy is twofold. I. To dtferibe Ohjeft. 
eveiy mineral with fo much accuracy and preciGon, that 
it may be eafdy diflinguifhed from every Oliver mineral; 
2. To arrange them into a fyftcm in fuch a manner that 
every mineral may be eafily referred to its proper place, 
and that a pcrfon may be able, merely by the help of 
the fyftcm, to discover die name of any mineral what. 
<rer. When thefe two objects are accompli uV<l, mi- 

B b neralogy, 
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»rft p ion neralogy, ftric\iy Co called, It completed. But were we 
ggg^ to flop here, the utility of the science, If it would be 
entitled to the name of fcierce, could hardly be confi- 
dered u very great. Wcmuft therefore apply cbtmijiry 
to difcovrr the ingredient* of which mineral* are com- 
pofed, aod to detect, if poffible, the laws which thefc 
ingredients have obfetved in their combination. That 
we {hall really extend our knowledge of inorganic na- 
ture, aod be enabled to apply that knowledge to the 
improvement of almotl every art and manufacture. 
Dirifion of Mineralogy caturally divide* itfelf into three part*. 

The firft treat* of the it 1 1 bod of defcribing minerals : the 
fttond, of the method of arranging them ; and the third 
exhibit* them in a iyflem defer ibed and arranged ac- 
cording to the rule* laid down in the two firft part*. 
Thefe three part« (hall be the fubjects of the following 
chapter* j and we fhall fiaifh the article with a chapter 
oa the chemical anal) lis of mineral*. 

Char. I. Or the Description of Minerals. 
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Nomine, at firft fight, appear* rafter than to dc- 
fcribe a mineral, and yet, in reality, it is attended with 
a great deal of difficulty, lite mineralogical descrip- 
tion* of the ancient* are fo loofe and inaccurate, that 
many of the minerals to which they allude cannot be 
afcertained ; and consequently their obfervations, how* 
ever valuable in themfelvet, arc often, as far a* refpects 
«*, altogether loft. It it obvious, that to diftinguiftt a 
mineral from cvety other, we muft either mention fome 
peculiar property, or a collection of properties, which 
cxift together in no other mineral. Thefe properties 
muft be defcribed in tetras rigidly accurate, which con- 
icy precife ideas of the very properties intended, and of 
IM other properties The fmalltlt deviation from this 
would kad to confufion and uncertainty. Now it is 
irr.poftible lo defcribe minerals in this manner, unlcfs 
there be a peculiar trim for each of their properties ; 
and unlcfs this term be completely understood. Minera- 
logy therefore mull have a language of its own ; tint is 
lo fay, it muft have a term to denote every mineralogi- 
cal property, and each of thefc terms muft be accurate- 
ly defined. The language of mineralogy was invented 
by the celebrated Werner of Freybeig, and firft made 
knoM n to the world by the publication of hi* treatife 
on the external charadert of mmrrah. Of this language 
we fhall give a view in the following general defenption 
of the properties of minerals (a). 
j v , . 4 . The propcrt'es of minerals may be divided into two 
oi u.u.enli clafTes. \fl. Properties difcoverable wkhoat deftroying 
the texture of the mineral; id, Properties refulting 
from the action of other bodies on it. The firft dab 
has, by Werner and hi* diiciples, been called external 
properties, and by fome French writers pbyfual i the 
Lcond clafs has been called chemual. 

The external properties may be arranged under the 
following heads : 




1 Figure. 8 Duaility. 14 Sound. 

2 Surface. 9 Frafiute. 15 Smell. 

3 Tranfparency. 10 Texture. 16 Tafte. 

4 Colour. 1 1 Structure. 1 7 Gravity. 

5 Scratch. 1 1 Fragments. 18 Magnctifm. 

6 Lull re. 13 Feel. 19 Electricity. 

7 Hardncts. 

I. By riooxB is meant the fhape or fotm which a F.jwt. 
mineral is observed to have. The figure of minerals i* 
either regular, particular, or amorpboui. 1. Minerals 
which aflame a regular figure are fan! to be cryllal- 
lized •. The fda of a cryftal are called /out; the-»S«Ci> 
(harp line formed by the inclination of two face* is call *" 1 T1 
ed an edge ; and the corner, or angle, formed by ^jrS^itimt 
meeting of fevcral edges in one point, is called a foSJ 
angle, or limply an angle. Thus a cube has fix faces,, 
twelve edge*, and. eight angles- 2. Some minerals, 
though not cryftallizcd, affect a partituLir figure. Thcfc, 



particular figures arc the following 



like 



globe; tix.d, Uke an oblong fpheriod ; ovate, like an 
egg ; cheefefhaptd, a very flattened fphere ; 
Jhaprd, like an almond ; eentuular, like a double < 
liofe, comprefled and gradually thinner towards the 
edges ; cuneiform, like a wedge ; noJnlout, having de* 
prtffions and protuberance* like a potatoe ; botry&ida/, 
like grapes clofely prefled together ; dentiform, tougifb 
and tortuous, and thicker at the bottom than the topi 
*v inform, like a wire ; capillary, like hair, finer than 
the preceding ; reiiform, thread* interwoven like a net j 
dendritic, like a tree, having branches ifluing from a 
common flem ; Jhrubforn, branches not arifing from a 
common ftem ; corahidal, branched like coral ; JlalaHi- 

ileal, like ificlrs; la ', like a club, long, and thicker 

at one end than another ; fafciform, long ftraight cylin- 
drical bodies, united like a bundle of rods ; tubular, cy- 
lindrical and hollow. *. When minerals have neither 
a regular nor particular "ftiapc, they are [aid to be amir. 
fbouA 

II. By surface is meant the appearance of the ex- Slllte 
ternal furface of minerals. The furface is cither uneven, 
compofed of linall unequal elevations and depreffioni ; 
fcabrtut, hiving very finall fharp snd rough elevation*, 
more eafily felt than lecn ; drufy, covered with very minute 
cryftals; rough, compofed of very minute blunt ele- 
vation*, eafily drftinguilhabie by the feel; fcaly, eompo- 

fed of very minute thin feale like leaves ; fmaoth, free 
from all inequality or roughnefs ; Jptiular, having a 
fmooth polifhed Airfare like a mirror ; oifreaitJ, ha- 
ving elevated, ftraight, a/id parallel lines. This laft cha- 
racter is confined to the furface of cryftals. The flrcaki 
arc either tranfverfe; longitudinal; alternate, in diffe- 
rent directions on different faces; ptumefe, running from 
a middle rib j or detuffated, crofting each other. ? 

III. By transparency is meant the proportion ofTrurf^ 
light which minerals are capable of tranfmiiting. Thcy'eocy. 
«*e tranfparrnt or pellucid, when objects can be feen di- 
Ainctly through them ; diaphanous, vwhen objefts are 



(a) The fulleft account of Werner's external characters which we have feen in the Englifh language, ha* 
been given by Dr Townfon in his Ph'dofophy of Mineralogy. We have availed ourfelves of this book, in order 
to exhibit fome of the lateft improvement* of Werner and his diiciples. The reader may alfo confult Werner'* 
treatife, published at Leipfic in 1774 ; or the French Iranflatun publiftied at Dijon in 1790. See alfo Rome d* 
l.jfle. Dtt caraSert e*Urieur dee mituraux. Aod Umy Jour. I'hiJL Nat. IL 56. 
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urnal feen through there indiftinSlIy ; fubdtaphannui, when 
paffrs but in To fmall a quantity that objects can- 
" not be fern through them (a) j epaqw, when no light 
it tranftnitted. 

When opaque mineral* become tranfparent in water* 
they are called hydrefhaxouj. When objeas arc feco 
double through a tranfparcnt mineral, it it faid to rt/raS 
doubly. 

IV. The 
claffet. 

1. WbUe,. 
Snow white. Pure white. 
Reddifh white. White with a light tint of red. 
Ycllowifh white. White with a light tint of yellow. 
Silver white. Ycllowifh white with a metallic luflre. 
Greyifh white. White with * light tint of black. 
Greenifh white. White with a light tint of green. 
Milk white. White with a light tint of blue. 
Tin white. Milk white of a metallic loft re 

2. Grtjl. 

Bluilh grey. Grey with a little blue. 
Lead grey. Bluim grey wkh a metallic luRre. 
Pearl grey. Light grey with a flight mixture of vio- 
let blue. 

Smoke grey. Dark grey with a little blue and 
brown. 

Greenifh grey. Light grey tinged with green. 
Ycllowifh grey. A light grey ttnged with yellow. 
Steel grey. A dark grey with a light tint of yel- 
low and a metallic luftre. 

Black grey. The darkeft grey with a tint of yellow. 

3. Blath. 

Greyifh black. Black with a b'ttle white. 
Brownifh black. Black with a tint of brown. 
Black. Pure black. 

Iron black. Pure black with a fmall mixture of 
white and a metallic luftre. 

Bluifh black. Black with a tint of blue. 

4. Bhu. 

Indigo blue. A dirk black ifh blue. 
Pruffian blue. The pureft blue. 
Azure blue. A bright blue with fcarce a tint of 

Smalt blue. A light blue. 

Violet blue. A mixture of azure blue and carmine. 
Lavender blue. Violet blue mixed with grey. 
Sky blue. A light blue with a flight tint of green. 
5. Grretu. 

Verdigria green. A bright green of a bluifh caft. 
Seagreen. A very light green, a mixture of verdi- 
gria green and grey. 

Beryl green. The preceding, but of a ydlowifh 
caft. 

Emerald green. Pure green. 
Grafs green. Pure green with a tint of yellow. 
Apple green. A light green formed of rcrdigrii 
green and white. 

Leek green. A very dark green with a caft of 
brown. 

Blackifh green. The darkeft green, a mixture of 
leek green and black. 
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Piftachia green. Graf* green, vellow and a little Bitemal 
brown. Ct aj aas ara i 

Olive green. A pale yellowilh green with a tint of 
brown. 

Afparagus green. The lighteft green, ycllowifh 
with a little brawn and grey. 

6. Ttllow. t 
Sulphur yellow. A light greenifh yellow. 
Braf. yellow. The preceding, with a little kfj green 
and a metallic luftre. 

Lemon yellow. Pure yellow. 
Gold yellow. The preceding with a metallic luflre. 
Honey yellow. A deep yellow with a little reddilh 



Wax yellow. The preceding, but deeper. 

Pyritaceoua. A pale yellow with grey. 
, Straw yellow. A pale yellow, a mixture of fulphur 
yellow and reddifh grey. 

Wine yellow. A pale yellow with a tint of red. 

Ochre yellow. Darker than the preceding, a mix. 
tunc of lemon yellow with a little brown. 

Ifabella yellow. A pale brownifh yellow, a mixture 
of pale orange with reddifh brown. 

Orange yellow. A bright reddifh yellow, formed of 
lemon yellow and red. 

7. RetU. 

Aurora red. A bright yellow red, a nu'xtore of feat- 
let and lemoa yellow. 

Hyacinth red. A high red like the preceding, but 
with a (hade of brown. 

Brick red. Lighter thn the preceding ; a mixture 
of auroia red and a little brown. 

Scarlet red. A bright and high red with fcarce a 
tint of yellow. 

Copper red. A light yellowifa red with the metal- 
lic luilre. 

Blood red. A deep red, a mixture of crimfon and 
fcarlet. 

Carmine red. Pure red verging towards a caft of 
blue. 

Cochineal red. A deep red ; a mixture of earmine 
with a little blue and a very little grey. 

Crimfon red. A deep red with a tint of blue. 
Flefh red. A very pale red of the crimfon kind. 
Rofe red. A pale red of the cochineal kind. 
Peach hloflbm red. A vciy pale whitifh red of the 
crimfon kind. 

Mordorl. A dark dirty crimfon red j a mixture of 
crimfon and a little brown. 

red. A mixture of Wood red and brown. 

rown. A deep brown inclining to red. 
Clove brown. A deep brown with a tint of carmine. 
Ycllowifh brown. A light browa verging towards 
ochre yellow. 

Umber brown. A light brown, a mixture of ycl- 
lowifh brown and grey. 

Hair brown. Intermediate between yellow brown 
and dove brown with a tint of grey. 

Tombac brown. A light ycllowifh brown, of a me- 
tallic luftre, formed of gold yellow and reddifh brown. 
_____ 15 b 2 Liver 



(a) After Mr Kirwan, we have denoted tbtfe three degreei of tranfparency by the figure* 4, 3, 3. When a 
mineral it fubdiaphanoua only at the edge , that is denoted by the figure 1. Opacity is ' 
ted by o. 
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Liver brown, 
a tint of green. 

Blackiih brown. The darkeft brown. 

Colour*, in rdpeer of intenfity, are either dart, Jeff, 
light, or /<j/. - When a colour cannot be referred to 
auy of the preceding, but U a mixture of two, this it 
exurrfTcd, by faying, that the prevailing one wjn to- 
wards the other, if it has only a fmall lint of it ; paffet 
into it, if it haa a greater. 

V. By the scratch or streak, ia meant the mark 
left when a mineral is fcratched by* any hard body, at 
the point of a knife. It is either flmi/ar, of the fame 
colour with the muieral j or dijimilar, of a different co- 
lour. 

VI. Lustri, is the glof* or brightnclt which ap. 
pears on the external furface of a mineral, or on it» in- 
ternal furface when frefh broken. Tlw firft ia called 
txtcrnal, the fecor.d internal luftre. Luftre ia cither 
tomntou, that which moil minerals pouch ; flily, like 
that of filk or mother of- pearl; waxy, like that of wax ; 
greafy, like that of gteafe; or metallic, like that of me- 
tals. 

Aa to the degree, the greateft it called fplendeut, 
fhining, the third duli'ifb -, and when only a few 
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glabuliform, compofed of fmall fpherical bodiet ; fllrwt, Eitena; 
compofed of fibre* which may be long, Jhort, flraigU, C\m& r \ 
crooted, parallel, divergrnt,flellated, J'ajVuulated, or decaf- " ' 
fated; radiated, conliflmg of long narrow flaitifh lamellae ; 
or lamellar or foliated, coufilling of I moot h continued 
plate* covering each other: thde plates may be - 



fcatrered particles mine, the luilre is called dull(c). 

VII. We have ufed figures to denote the comparative 
hardxess of bodies ; for an explanation of which, we 
refer to the ankle Chemistry, Vol. I. p. 224. of tbit 

Supplement. 

VIII. With rcfpcA to dvctjcity and brittlb- 
kess, mineials are cither malleable; feUile, capable of 
being cut without breaking, but not malleable ; flexile, 
capable of being bent, asd when bent retaining their 
fhape ; or elaflic, capable of being bent, but recovering 
their former fhape. Minerala deftitute of thefe pro- 
perties are brittle. Brittle mineral*, with refpett to the 
cafe with which they may be broken, arc either very 
tough, tough, fragile, or very fragile. 

IX. By fracture is meant the frefh furface which 
a mineral difplays when broken. It is either flat, with- 
out any general elevation or depreflion \ or conchoidal, 
having wide extended roundilh hollowa and gentle ri- 

When thtfe are not very evident, the fracture 
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it called flat conchcHal; when tliey ate Tmall, it it call- 
ed fmall cor 
conchoidal. 



ill conchoidal; and 



rhen tliey 



great extent, great 



The fradure may alfo be even, free from all afpeii- 
tict} m m m h Saving many fmall, fharp, abrupt, irregular 
ck vationt and incqualit iet ; and from the fixe of thefe, this 
fracture it denominated coarfe, fmall, or fine; fplintery, 
having fmall, thin, half detached, (harp edged fplintert, 
according to the fixe of which thia fracture ia donomi- 



or n 



'ugged, having many very mi- 
fenfibic to the hand than the 



natcd coarfe or flue ; 
nutc fharp hooks, roo 
eye. 

X. By TEXTURE It 
difpofition of the matter of which a mineral it enmpofed, 
which may be difcovercd by breaking it. The texture it 
cither eotrpaS, without any diftinguifhable parti, or the 
appearance of being compofed of (mailer part* ; earthy, 
compofed of very minute almpfl imperceptible rough 
parti ; granular, compofed of fmall fhapekf* grains ; 



fliaight, crooked, or undulating 

XI. The structure or confound texture 
the manner in whkh the parta thai form the texture 
are difpofed. It it either Jlaty, in ftraight laycn 
flat* ; teflaeeout, in incut vated layer*; csua 
centric layers ; or eolumnar, in column*. 

The texture and flrutlure may at fit It view appear the 
fame; but in reality they arc very different. Thus 
common flate baa often the Jlaty flruBure and earthy tex- 
ture. The texture of pitcoal is compact, but iu tlruc- 
ture it often flaty. 

XI I. By fragments it meant the fhape of the _ 
into which a mineral breaks when flnick with a' ham- 
mer. They are cither cubic; rhomboidai ; wedgefbaped '; 
fplintery, thin, long, and pointed ; tabular, thin, and 
broad, and fharp at the corners, a* common flate ; or 
indeterminate, without any particular refcmblaccc to any 
other .body. The eJget ot indeterminate fragment* arc 
either very fharp,Jharp,Jharpfl,, or blunt. 

XIII. By the feel of mineral* it meant the fenfa- 
tion which their furface* communicate when handkd. 
The feel of fomc mineral* it grtafy, of 01 her a dry, 0tc. 

XIV. Some mineral* wbeu (truck give a clear 
souno, as common flate; othcrt a duH found. 

The smell, taste, specific gravity, and mac 
turns m of minerals, require no ex| 

With refpe&to blectbicity, 
dccVic when heated, othcrt when rubbed, others cannot 
be rendered electric. The dectricity of fome mineral* 
it pefuive or vitreouj, of other* negative or reflnout. 

As for the chemical propeitie* of minerals, they 
have been already explained in the article Chemistey, 
which maket a part of thi* Supplement. And for the 
defcription of the biow-pipc, and the manner of ufing 
it, we refer the reader to a treatife on that fubjecx pre- 
fixed to the article Mineralogy in the Encyclopedia. 

Chap. II. Of thi Abrangement of Minerals. 

Minerals may be arranged two ways, according tn 
their external characters, and according to their chemi- 
cal compofition. The firft. of thefe methods hat been 
called an artificial clafSfkation ; the fecond, a natural' 
one. The firft it indifpenfably neccfTary for the {In- 
dent of nature ; the fecond it no Id* iitdil'pcnfable for 
the proficient who mean* to turn hi* knowledge to ac- 
count. Without the firft, it i* impoflible to discover the 
names of minerak; and without the fecond, we muft re- 
it of their inc. 



Almoft every fyftetn of mineralogy hitherto publifh- 
ed, at leaft fir.ee the appearance of Werner's external 
charatTert, has attempted to combine thefe two arrange- 
ments, and to obtain at one and the fame time the ad. 
vsnuges peculiar to each. But no attempt of thia 
kind hat hitherto fucceeded. Whether this be owing 
to any thing impoflible in the undertaking, or to the 



(c) Thefe four degrees have been denoted by Kirwan by the figure* 4, 3, 1, 1, and no lulre by 0. We h«e 

imitated him in the prefent artide. 
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prtfent imperfcA flute of mineralogy, as if more pro- 
bable, we do not take upon us to determine. But 
furely the want of fuccefc, which hat hitherto attended 
all attempts to combine the two arrangements, ought 
to fuggeft the propriety of feparating them. By adhe- 
ring llriftly to one language, the trouble of fludying 
two different fyftems would be entirely prevented. They 
would throw mutual light upon each other : the artifi- 
cial fyftem would enable the ftudent to difcover the 
names of minerals ; the natural would enable him to ar- 
range them, and to ftudy their properties and ufes. 

The happy arrangement of Cronfledt, together with 
the fnbfequent improvements of Bergman, Werner, Kir- 
wan, Hauy, and other celebrated niineralogifts, has 
brought the natural fyftem of mineralogy to a confut- 
able degree of perfection. But an artificial fyftem is 
i! ill a dcuderatum { for excepting Linoarus, whofe fuc- 
cefs was precluded by the ttate of the fcience, no one 
has hitherto attempted it. Though we arc very far 
from thinking ourfclvcs fufliciently qualified for under- 
taking fuch a talk, we ihall nevcrtbelelji venture, in the 
next chapter, to (ketch out the rudiments of an artificial 
fjftem Tbc attempt, at lea ft, will be laudable, even 
though we fhould fail. 

Chap. III. Aa-rmctAi. System. 



MINERALOGY. 

ORDER IV. Sp. gr. from 4.8 to 4.?. 
Gen us I. 1 inges borax dark greet 
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Artifn"'.] Minerals may be divided ir-to fix clafles: 

t . Minerals that cannot be fufed by the blow-pipe 

2. Minerals fufible per f by the brow-pipe. 

3. Minerals fufible by the blow-pipe per fc when ex- 
pofed to the blue flame, but not when expofed to the 
yellow flame. 

4. Minerals fufible per fc by tlie blow-pipe ; and 
when in fufton, partly evaporating in a vifiblc ftr.oke. 

5 . Minerals which totally evaporate before the blow- 
pipe. 

6. Minerals totally foluble in muriatic acid with cf- 
(rrvefcenee, the folntion colon rlc Is. 

Under thefe heads we (hall arrange the fubjectt of 
the mineral kingdom. 

Class 1. INFUSIBLE. 

ORDER I. Specific gravity from 16 to 12. 
Genus 1. Colour whitifh iron grey. 
Speeiu 1. Native platinum. 

ORDER II. Sp. gr. 8.J844 to 7.006. 
Genus I. Attracted by the magnet. 

Sp. 1 . Native iron. 
Genus II. Not attracted by the magnet. 
Sp. 1 • Native copper. 

Flexible and malleable. Colour ufualiy 
red. 

Sp. 2. Wolfram. 

Brittle. Colour ufually brown or Hack. 

ORDER III. Sp. gr. from 64509 to 5.8. 

Genus I. Forma a blue glafs with microcofmic 
(alt, which becomes colourkda in tbc yellow, but 
recovers its colour in the blue flame. 
Sp. 1 . Tungftat of lime. 
Genus II. Forms with microcofmic fait a per- 
manently coloured bead. 
Sp. 1. Sulphuret of cobalt. 



green. 

Sp. 1. Common magnetic iron ffbne. 
Genus II. Tinges borax reddim brown. 
Sp. 1. Grey ore of 1 
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ORDER V. Sp. gr. from 4.4165 to 3.C92. Infu- 
fible with fixed alkalies. 
Genus I. Hardnefs jo. 

Sp. U Diamond. 
Grsus IL Hardnefs 15 to 17. Caufcs Gngle re- 
fraction. 

Sp. 1. TtleGa. 
Sp. 2. Corundum. 
Genus III. Hardnefs 13. Single refraflion. 
Sp. 1. Ruby. 

Cryflallizes in o£tohed»ons. 
Genus IV. Hardnefs 12. Single «fradUo:i. 

Sp. 1. Chryfoberyl. 
Genus V. Hardnefs 12. Caufcs double refraAiou. 
Becomes eledtic wlicn heated. 
Sp. 1. Tupaa. 
G cut's VI. Hardnefs 10 to 16. Double refrac- 
tion. Sp. gr. 4.2 to 4.165. 
Sp. |, Zircon. 
Genus VII. Hardnefs 6 to 9. Feels greafy. 

Sp. I. Cyauite. 
Cenus VIII. Hardnefs 9 to 10. Feel not greafy. 
Double refraction. Sp. gr. 3.283 to 3 285. 
Sp. r. Chryfolite. 
Genus IX. Hardnefs 12. I nfufible with borax. 
Colour of large mafles black, of thin pieces- 
deep green. 
Sp. Ceylanite. 

(Ptojpbat of lime.) 

ORDER VI Sp.gr. from 2.982910 1.987. Infufible 
«ith fixed alkalies. 

Genus L Hardnefs 12. 

Sp. 1. Emerald. 
Genus II. Hardnefs 10. 
Sp. 1. Jade. 

Geni-% HI. Hardnefs 6 to 7. Somewliat tranf. 
parent. 

Sp. 1. Phofphat of lime. 

Before the blow-pipe becomes furrounded 
with a luminous green vapour. 
Genus IV. Hardnefs 6. Opaque. 

Sp. 1. Micarellr. 
Genus V. Suius the finger*. Colour lead grey. 
Sf. I. Plumbago. 

Spanifh wax rubbed with plumbago does 
not become electric ; or if it does, tltc 
eleftricity is negative. Streak lead grey 



ORDER VII. Sp.gr. from 4.7385 104.569. Fufible 
with fixed alkalies. 

Genus L Stains the fingers. Colour lead grey. 
Sp. 1 Molybdcna. 

Spanilh wax rubbed with molybdena be- 
comes pofitively dearie. Streak on 
earthen ware yellowifh green. 



ORDER VIII. S 
fible with fixed 
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Ginpi I. Ufually white. Cry ftal* dodecahedron*. 
Double refra&ion. Fra&urc imperfectly con- 
choidal or fplintery. Brittle. 
Sp. I. Quart*. 
Genu* II. Ufually daik brown. Fra£ture per- 
fectly conchoidal. Buttle. Eafily breaks into 
fplintert. 
Sp. i. Flint. 
Gta«l III. Not brittle. Fradure even or ira- 
pcrre&Iy conchoidal. 
Sp. i. Chalcedony. 
Sp. J. Jafper. 
ihv% IV. Forma with potafs a violet glafs, with 
foda or borax a brown glafs, with microcoiimic 
fait a honey yellow glais. Colour green. A- 
morphou*. 

Sp. i. Chryfoprafium. 
Gem us V. Tinge* foda red. The colour difap- 
pear* before the blue flame, and return* before 
the yellow flame. 

Sp. I. Oxyd of manganefe and baryte*. 
Sp. a. Black ore of manganefe. 
Sf. 3. Carbonat of manganefe. 

(Brown ere of iron. Red ore of iron ) 
** Hardnefs 9 to 3. 
Gemc* VI. Flexible and clifljc in every direc- 
tion. 

Sp. 1. Elaftic quartz. 
Gimuj VII. Emit* white flake* before the blow- 
pipe. 

Sp. 1. Blende. 
Genu* VIII. Become* electric when heated. 

Sp. 1. Calamine. 
Genu* IX. Tinge* borax green. Blacken* before 
the blow- pipe. 

Sp, I. Mountain bloc. 

Coloor blue. 
Sp. a. Green carbonat of copper. 
Colour green. 

' Gem us X. Tinge* borax green. Become* attractable 
by the magnet by the action of the blow-pipe. 
Sp>- 1. Brown iron ore. 

Colour brown. 
Sp. 1. Red iron ore. 
Colour red. 

Genu* XI. Tinge* borax fmutty yellow. Be- 
comes brownifti black before the blow- pipe. 
Sp. 1 . Carbonat of iron. 
Genu* XII. Feel* greafy. 
Sp. 1. Steatites. 

(Black ore of Manganefe. Carbonat of 
mmganefe. Mica.) 

.ORDER IX. Sp. trr. from 2. 39 to 1.7. 
Genus I. Luftre glafly. 

5/. 1. Opal. 

Sp. 2. Hyalite. 
Gist'; II. I.uftrc sreafy. 

Sp. 1. l'itthflone. 
Gist's 111. l.uflre waxy or pearly. 

Sp. i. Staurolite. 

Ct* s « II. FUSIBLE. 
-^RDER I. Sp. Rr. from 19 to ic. 
Gemus 1. Colour YelW. 



ALOGY, 

Sp. 1 Native gold. 
Oenus II Colour white. 

Sp. 1. Native Silver. 
G*mu« III. Colour yello* 

Sp. 1. Alloy of filver and gold. 

ORDER II. Sp. gr. from 7.78ft to 4 e. 
Gem us I- Flexible and malleable. 
Sp. I. Sulphorct of filver. 
Brittle. 

Gemus II. Tinges botax white. 

Sp. I. Tinttone. 
Genu* III. Tinge* borax green. 
Sp. I. Sulpburct cf copper. 

Colour bluilh grey. 
Sp. 2. Chromat of lead. 

Colour aurora red. 
Sp. 3. Purple copper ore. 
Colour purple. 
Gem s IV. Tinge* borax 
black when expofed to the 




Becomes 

of fulphurrt 



Sp. 1. Galena. 

Colour bluilh grey. Luftit metal- 
lic. Fragment* cubic 
Black lead ore. 

-Colour black. Lu ft re metallic. 
Lead ochre. 

Colour yellow, grey, or red. Luftit 0. 
Sp. 4. Carbonat of lead. 

Colour white. Luftrc waxy. 
Sp. 5. Phofphat of lead. 

Ufually green. Luftre *my. Af- 
ter fufion by the blowpipe cry- 



Sp. 2. 

Sp. 3. 



Sp. 6. Molybdatoflcad. 

Colour yellow. Streak white, 
waxy. 

ORDER III. Sp. gr. from 4.35 to 3. 

* Haiduefs 14 to 9. 
G snos I. Melt* without frothing into a grey en- 
amel. 

Sp. 1. Garnet. 

Colour red. 
Genu: II. Melts into a I 
Sp. 1. Shorl. 

Colour black. Opaque. 
Gemds III. Froth* and melts intoa white < 
Sp. I. Toutnuline. 

Becomes electric by heat. 
Genu* IV. Froth* and melt* into a grecni/h black 
enamel. 

Sp. 1. Bifaltine. 
Genu* V. Froth* amd melt* into a 1 
Sp. 1. Thallite. 

Colour dark j 
'Sp. 2. Thumeiftone. 

Colour clove brown* 
•• Hardnefs e to 8. 
•Gems VI. Melt* into a transparent glaf*. 
Sp. t . Fluat of lime. 

Powder phofphorefce* when tbrosrc 
011 a hot iron. 
TJenu* VII. Melts into a black glar*. 

Sp. I. 
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AnScul Sfi. I. Hornblende. 

^ Genu» VIII. Melu into a black bead with a ft* 
^ ' phuraous fmell, and depofit* a blue oxyd 00 the 

charcoal. 

6>. i. Sidphuret of tin. 
GtMOi IX Melt* into a brown glrft. Tinge* 
borax viukt. 

Sp. i. Afbeftoid. 

Olour green. 
Genus X. M*lts into a brown (?) glaf*. When 
fufcd with potafs, and diflblved in water, the 
solution becomes of a fine orange yellow. 
Sp. i • Chromat of iron. 
Genus XI. Before the blow- pipe yields a bead of 



copper. 
Sp. l. 

ORDER IV. 
Genus I. 

Sp.i 



Red oxyd of copper. 
(Sulpburet of copper.) 

Sp. gr. from 2 045 to 1.437. 
Compofed of icales. 



Talk. 

Feels greafy. Spani<h wax rubbed 
by it becomes pofitively eledric. 
Genu* II. Compofed of thin plate*, ealily fcpa- 
rable from each other. 
Sp. 1. Mica. 

Pistes flexible and elaftic, may be 
torn but not broken. Spamfh 
wax rubbed by it becomes nega- 
tively ekdric. 
Sp. a. Stilbite. 

Mates fomewhat flexible. Colour 
pearl white. Powder renders fy- 
rup of violets green. Froths and 
melts into an opaquewhite etiamel. 
Sp. 3. Lepidolite. 

Colour violet. Powder white with 
a tint of red. Froths and melt* 
it.10 a white femitranfparcut ena- 
mel full of bubbles. 
Genus III. Texture foliated. 
Sp. 1. Felfpar. 

Fragments tbomboidaL Hardncf* 
9 to 10. 
Sp. 2. Leucite. 

Always cryftallizcd. Wbite. Pow- 
der renders fyrup of violets green. 
Hardncfs 8 to 10. 
Sp. 3. Argentine felfpar. 

Alwayscryflallized. Two facta dead 
white, two ulvcry white. 
Sp. 4. Prehnite. 

Colour green. Froths and melts 
into a brown cnamcL 
Genus IV. Texture fibrous- Fibres eafily fe- 



Sp. 1. Afbeftus. 

Feels fomewhat greafy. 
Genus V. Texture ftriated. 
Sp. I. ./Edeuie. 

Abfoibs water. Froths an 
into a frothy mal*. 
Gin us VL Texture earthy or compact. 
Sp. 1. Lazulite. 

Froth* and melu into a ycllowtfh 



gr. from a. 348 to 0.68. 
dnefs 10. 



A L O G Y. 

black mafs. Tfprevioufly calci- 
ned, gelatinizes with acids. 
S/. 2. Borat of lime. 

Tinges the flame greenifli, froths 
and melts into a ycllowifh enamel 
gamifhed with In. all projecting 
point*. If the blaft be continued, 
thefe dart off in (park*. 

ORDER V. 
Genus I. 

Sp. 1. ObGdian. 

Colour blackilh, in thin pieces green. 
Genus II. Hardntf* 6 to 8. 
Sp. 1. Zeolite. 

Gelatiniae* with acid?. Become* e. 
leftric by heat. 
Genus HI. HardncU 3 to 4. 
Sp. 1. Amianthus. 

Feels greafy. Texture fibrous. 
Sp. a. Mountain cork. 

Elaftic like cork. < 

Class III. FUSIBLE >v the BLUE FLAME.* 
INFUSIBLE »r the YELLOW. 
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Genus I. Sp. gr. from 4,43 to 4.4. 

Sp. 1. Sulpnat of barytea. 
Gekus II. Sp. gr. from 3.96 to 3.51. 

Sp. t. Sulphat of ftrontitc*. 
Genus III. Sp. gr. from 2.311 to 1.167. 

Sp. 1. Sulphat of lime. 

Class IV. FUSIBLE, and partly EVAPORA- 
TING* 

ORDER I. Sp. gr. from 10 to 5. 

Ginc* I. Colour white or grey. LuJLrc metallic. 
*• So. gr. 9 to to. 
Sp. 1. Native amalgam. 

Tinge* gold whit*. Creaks when cut. 
Sp. a. Alloy of lilver and antimony. 
Powder greyilh black. 

Sp. gr. from 6467 to 5.309. 
Sp. 3. Sulphuret 01 bifmuth. 

Melu when held to the flame of a 
candle. 

Sp, 4. Dull grey cobalt ore. 

Streak bluiih grey. Hardntfs 10. 
When flruck, emiu an 
fmell. Luftre fcarcely metalli 
Genus II. Colour red, at lead of the dreak. 
Sp . I . Red lilver ore. 

Burns with a blue flame. 
Sp. 2. Hepatic mcrcutial ore. 

Doe* not flame, but give* out 1 
cury before the blow pipe. 
Genus III. Colour blue. 
Sp. 1. Blue lead or*. 

Burnt with a blue flame and fulphu. 
reous (mcll, and leave* a button o£ 
lead. 

Genus IV. Colour ycllowifh green. 

Sp. 1. Phofphat and arfenut of kad combined. 

"When fufed by the blow pipe, cry* 
tUlliie* on cooling. 
Genus V. Colcur ufually that of copper. Sp. 
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gr. 6.6084 to 6.6481. 
Sp. 1. Sulphurct of nickel. 

Exhales before the blow-pipe an ar- 
fcnical fmoke. 

ORDER. II. Sp. gr. from 4.6 to 3.44. 
Genus I. Colour grey. 

Sp. t. Grey ore of antimony. 

Bums with a blue flame, and leaves 
a white oxyd. 
Sp. a. Grey copper ore. 

Cracklri before the blow.pipc. 
G cmos II. Colour yellow. 
Sp. I. Pyrites. 

Burns with a blue flame and fiilpfm- 
reoua fmell, and leaves a browoilh 
bead. 

5"/. a. Yellow copper ore. 

Mcln into a black rr.afj. 

Clam V. EVAPORATING. 

ORDER I. Sp gr. 13.6. 
lor- I. Fluid- 

Sp. t. Native mercury. 

ORDER IX Sp. gr. from 10 to 5.419. 
Glnus I. Colour red. 

Sp. 1. Native cinnabar. 
Gekvs II. Colour white or grey. Luftrc me- 



Sp. 1 . Native bifmuth. 

Mrlta into a white bead, and then 
evaporates in a ycllowifi white 
fmoke. Sp. gr. 9 to 9. j. 
Sp. 2. Native antimony. 

Mclta andevaporatcs in a grey fmoke. 
Sp. gr. 6.6 to 6. 8. 
Sp. 3. Native aifenic 

Evaporates without melting, and 
grves out a garlic fmell. 

ORDER III. Sp. gr. from 4.8 to 3.33. 
Gkkus I. Colour red. 

Sp. I. Red anlimonial ore. 

Melts with a fulphureout fmell. Sp. 
gr. 4.7. 
Sp. 2. Realgar. 

Melts with a garlic fmell. Sp. gr. 

Gincs II. Colour yellow. 
Sp. It Orpiment. 



ajfct, 



ALOGY. Owp.IV. 

Class VI. SOLUBLE with EFFERVESCENCE haal 
1* MURIATIC ACID. 
Geki's I. Sp. gr. from 4.338 to 4.3. 

Sp. 1 . Carbonat of bary tea. 
Chi 5 II. Sp. gr. from 3-66 to 3.4. 

Sp. 1. Carbonat of flrontite*. 
Grxrs III. Sp.gr. from 2.8 to 1 or undet. 
Sp. 1. Carbonat of lime. 
We have purpofejy avoided giving names to the claf. 
fes, orders, and genera ; becaofe a more careful exami- 
nation will doubt Ms fugged meny improvements in the 
arrangement, a-xl an artificial fyftem ought to be brought 
to a great degree of perfection before its dalles, orden, 
and genera, be finally futled. 

We have excluded from this arrangement all thofe 
bodies which in the following fyftem are arranged iin- 
«'ci the clafs of combuft-'blcs $ becaufe there can fcarce- 
ly be any difficulty in diftinguifhiag them both froas 
the other clafles and from one another. For fimiUr 
rcafons we have excluded the clafs of falts. 

Chap. IV. Natukal System. 

Avicenna, a writer of the 1 ith century, divided mi- 
nerals into four daffes; ftones, falts, inflammable bodies, 
and metals (d). This divifion has been, ia force mea. 
fare, followed by all fucceeding writers. Linnaeus, in- 
deed, the firft of the moderns who publifhed a fyftem of 
mineralogy, being guided by the external chancers 
alone, divided minerals into three clafles, fftrr, m'mtrt, 
fo/filia : but Avicenna's clafTes appear among bis orders. 
The fame remark may be made with refpeft to the fy. 
ft ems of Wallerius, Woliterdorf, Cartheufcr, and Jufti, 
which appeared in fucceflion after the tirft publication 
of Linnatus's Sj/trma Nature, in 1736. At la ft. ia 
175P, the fyftem of Cronftcdt appeared. He remflsted 
the clafles of Avicenna in their place $ and bis fyftem 
was adopted by Bergman, Kirwan, Werner, and the 
moll celebrated mincralogt'fts who have written fmce. 
We alfo (hall adopt his clafles, with a few flight excep- 
tions ; becsufe wc are not acq-iainted with any other 
diviGon which is intitled to a preference. 

We (hall therefore divide this treatife into four clafles. h,-»j 
I. Stones. II. Salts. III. Combuftibles. IV. Ores. .kwo. 

The firft clafs comprehends all the minerals w hich 
are compofed chiefly or entirely of earths ; the fecond, 
all the combinations of acids and alkalies which occur 
in the mineral kingdom ; the third, thofe minerals which 
are capable of combustion, and which confift chitflr of 
fulphur, catbun, and oil ; the fourth, the mineral bo- 
dies which are compofid chiefly of metals. 



Class I. EARTHS and STONES. 



WEfttJl divide this clafs into three orders. The firft 
order (hall comprehend all chemical combinations 
of earths with each other; the fecond order, chemical 
combinations of earths with acida ; and the third order, 
turesofcarthaorl 



belonging to the firft order exhibit the fame homoge- 
neoiu appearance to the eye as if they were Ample bo- 
dies. We fhall therefore, for w?.nt of a better name, 
call the firft order fimple ; the fecond order we fhall di- 
ftinguifh by the epithet of falhi ; and the third we fcall 

call 



(d) Corpora mineral! a in quatuor fpecies dividuntur, fcilicet in lapides, et in liqoefa&iva, fulphurea, ct (ales. 
Et horum quxdam funt rarse fubftantise et debilia compofitionis, et quxdam funis fubftaotne, et quxdam dufti- 

ile C4m«f!,nicnt W conglulinjlione lapiJum, Cap. 3. Tbtotrun Chemicu*, 



bilia, et quxdam 
t. iv. p. 997. 
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Eirtht ud c»H aggngater / becaofe motr. of the minerals belonging AH thofc mineral* which are cornpofcd of the fame 
'-' to it confift of vxriou* flmplt floittj, cemented, as it were, ingredient* wo arrange under the fame genua. Accord- 
ing to this plan, there muft be as many genera as there 
are varieties of combinations of the above fubAancet ex- 
ifting in nature. The varieties in the proportion of the 
ingredients eoniiiiute fpecici. We have not impofed 



aoi 

Stone*. 



0«»«L SIMPLE STONES. 



Cmni <k'i C ROM * T " DT divided this order into nine genera, cor. 
' refponding to nine earths { ooe of which he thought 
compofed the ftonet arranged under each genus. The 
names of his genera were, ealeare*, fitite*, granatin*, 
arg'tllaee*, nucaitm,flu»rtt, cjhcflint, zeolithL t, magnefi*. 
All his earths were afterwards found to be compounds, 
except the firft, fecond, fourth, and ninth. Bergman, 
u therefore, in his Sciagraphia, iirft publilhed in 1782, 
reduced the number of genera to five ; which was the 
number of primitive earths known when he wrote. Since 
that period thiee new earth* have been difcovered. Ac- 
cordingly, in the late It fyftems of mineralogy, the ge- 
ncra belonging to this order amount to eight. Each 
genus is named from an earth ; and they are arranged 
in the neweft Weratrian fyftern, which we have feen, 



names upon our genera, but, in imitation of Bci 



gman*, *0^*/».i». 



1. Jargon genu*. 5. Magnefum genus. 

2. siliceous genu*. 6. Calcareous genua. 

3. Glucina genus. 7. Barytic genus. 

4. Argillaceous genus. 8. Strontian genus. 

Mr Kirwan, in his very valuable fylteni of mineralo- 
gy, has adopted the lame genera. Under each genua, 
thofc ftonea are placed, which are compofed chiefly of 
the earth which gives a name to the genus, or which 
at lead are fuppofed to polTcf* the characters which di- 
*i _ ftinguifh that earth. 
Ml defies- a little ronfideration will be fufficient to difcover 
that there is no natural foundation for thefe genera. 
Moft Rones are compofed of two, three, or even four 
ingredient* ; and, in many cafes, the proportion of two 
or more of thefe is nearly equal. Now, under what 
genus foever fuch minerals are arranged, the earth which 
gives it a name mull form the fmallett part of their com- 
pontion. Accordingly, it has not been fo much the 
chemical coropoiition, a* the external character, which 
baa guided the mineralogift in the diftribution of hit 
fpecie*. The genera cannot be faid properly to have 
any character at all, nor the fpecies to be connected by 
any thing elfe than an arbitrary title. This defect, 
which muft be apparent in the moft valuable fyftems of 
mineralogy, feems to have arifes chiefly from an attempt 
to combine together an artificial and natural fyftem. 
At we have feptrated thefe two from each other, it be- 
comes neceflary for us to attend more accurately to the 
natural diftribution of genera than has hitherto been 
done. We have accordingly ventured to form new ge- 
nera for this order, and we have formed them according 
to the following rules. 

The only fubftances which enter into the minerals 
belonging to this order, in fuch quantity a* to deferve 
attention', art the following : 

Alumina, Glucina, 
Silica, Zirconia, 
Magnefia, Oxyd of iron, 

Lime, Oxyd of chromum, 

Barytes, Pottf*, 
Sotru Vol. II. Part I. 
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have denoted each by a fymbol. Thi* fymbol is com- J 3»- 
pofed of the firft letter of every fubftancc which enters 
in any considerable quantity into the competition of the 
minerals arranged under the genus denoted by rt. Thus, 
fuppofe the mineral* of a genus to be compofed of ot>. 
mna, JffitOi and »*yJ of -iron, we denote the genus by 
the fymbol nfi. The letters nrc arranged according to 
the proportion of the ingredients ; that which enteis in 
the greatcft proportion being put firti, and the others 
in their order. Thus the genus aft it compofed of a' 
confiderablc proportion of alumina, of a fmallcr propor- 
tion of filica, and contains leaft of all of iron. By tnia 
contrivance, the fymbol of a genu* contains, within the 
compaft of a few letters, a pretty accurate defcription 
of its nature and character. Where the proportions of 
the ingredients vary in the fame genus fo much, that 
the letters which conftitute itt fymbol change their 
place, we fubdividc the genut into parts ; and whenever 
the mineral* belonging to any genut become too nr.me- 
rout, advantage may be taken of thefe fubdivifions, and 
each of them may be formed into a fcparate genu*. At 
prdent thit feen * unneceflary ( e ). 

The following is a view of the different genera be- 
longing to this order, denoted each by itt fymbol. Every 
genut i» followed by the fpecies included under it ; and 
the whole are in the order which we mean to follow ia 

Telefia, 
Corundum, 
Native 

II. INC 

Ruby. 

III. arts. 

CeyLanite, 

IV. s. 

oartK, 



VI. 1. 



ASI. 

Micarell, 

Shorl, 

Granatitc, 



Flint, 
Opal, 
Pitchftone, 
Chryfopraiium. 
V. I. AS. 

Topaz, 
Sommite, 
Shorlite. 
tu a*. 

Rubcllite, 

Hornflate, 

Hornlt >nc, 

Chalcedony, 

Jafper, 

Tripoli. 



a. sai. 

Tourmaline, 
Argentine fclfpar, 
Mica, 
Talc, 
Bafaltine, 
Honibkndc, 
Oblidian, 
Petrilite, 
Felfite. 

VII. iap. 

Felfpar, 

Lepidolite, 

Leucite. 

VIII. «*o. 



Cc 



IX. SAt. 

Staurolite. 

X. I. ASL. 

ChryfobcryL 
2. SAL. 

Hyalite, 

ALielit*. 

3. 8AWL. 



(1) We need hardly remark, that the laft three genera of Werner belong to the fecond order of the iirft dab 



\ 
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O. I. A. 



3. SAWi. 
Zeolite, 
Stilbitr, 



4. StA 



XI. SALl. 

Garnet, 
Thumerflooe, 
Prchnite, 
Thallite. 

XII. 1. AM3. 

Cyanite. 
2. MSA. 

Serpentine. 

XIII. MLAI. 

Potftone, 
Chlorite. 

XIV. SLAM. 

Siliceous fpar. 



XV. 5 A M LI. 

ArgiUite. 

XVI. SM. 

KiffckiD, 
oit aiHCs. 

XVII. MSI. 

ChryfoUte, 
Jade. 

XVIII. iHt. 
Afbefhw, 



are ifofceles triangle* 



XIX. I. SILM. 

Py roxen, 

Afbeftoid. 

2. SMIL. 

Actinolite. 

XX. SL. 



XXI. zs. 

Zircoo. 



GtNUS I. A. 

species I. Telcfia (r). 
Oriental ruby, fappbire, and topaz of mineralogifts. — 
Rubii iTerient of De Lifle. 
Three ftones, diftingiiiiV.cd from each other by their 
colour, hare long been held in high eilimation on ac- 
count of their hardnefs and beauty. Thefc Hones were 
known among lapidaries by the names of ruby, fappbire, 
and topat,, and the epithet oritnt.il was ufually added, to 
diftinguiih them from other three, known by the fame 
names and the fame colours, but very inferior in hard- 
nefs and beauty. Mineralogills were accuftorocd to 
conftder thefe floncs as three di'Mind fpeciea, till Rome - 
de I.ifle obfrrvrd that they agreed in the form of their 
cry Rale, their hardmfs, and moft of their other proper 
tits- Theft obfcrvatiof.s were fufficitnt to conftitute 
them one fpecien ; and according)' they were made one 
fpecies by Rome dc Lifle himfclf, by Kirwan, and fc. derns 
veral other modern mineralogkal writers. Bat this A Ipecimcn of this laft 



fpecies was deftiiute of a proper name, till Mr Hatiy, 
whole labours, dtfingutftcd equally by their ingenuity 



baring the angle at their vertex 
2i v 54', and each of thofe at the bafe 7** - 4S (c). y " t ' 
'I'hc inclination of a fide of one pyramid to a contigu- ' J 
ou» lide of the other pyramid is 1 to" 54' f . In fome f ;uj ^ 
fpecimens the fummits of the pyramids are wanting, fo , 
that the cryftal has the appearance of a fix-fided prifm, Ll s, » 
1 art what thicker in the middle than towards the extre- i% * 
initio * . The thfre alternate angles at each extremity of • fig. ■„ 
fhis prifm arc alio fometimt* wanting, and a fmall trian- 
gular face inflead of them, which renders the hat -s of the 
fuppofed prifm nine-lided. The inclination of each of 
theft fmall triangles to the bafe ia 1 22° 1 8' fc For figures | hU^ ft 
of thefe crvtbls wc refer the reader to Komi dc Lifle 
and Hauy *. • ju 

The texture of the telcfia is foliated, and the joints 
arc parallel to the bafe of the prifm f. Its luftre va- } tu.y 
ries frcm 3 to 4 (h). Tranlparency ufually 3 or 4, 
fometimes only 2. It caufes only a fingle refraction. 
Specific gravity from 4. to 4.288. Hardnefs from 15 
to 17. It is either colourlefs, or red, yellow or blue. 
Thtfe colours have induced lapidaries to divide the te- 
lefia into the three following varieties. 

Variety 1. Redtdelia. 
Qritmai ruiry. 
Colour carmine red, fotxttimes verging toward* >io- 
let. Sometimes various colours appear 111 the fame ftonc, 
a* red and white, red and blue, orange red. Hardnefs 
17. Sp.gr. 4.28S. 

Variety j. Yellow telcfia. 
OritBtal topaz. 
Colour golden yellow. Tranfp. 4. Hardnefs 15. 
Sp gr. 4.0106. 

Variety 3. Blue telcfia. 
Oriental fapphyr. 
Colour Berlin blue, often fo very faint that the floor 
appears almoft colourlefs. Tranfp. 3, 4, 2. Hardnefs * 
, 7- ,l *P- S r> 3 99' to 4°83t. This variety is nuil^-wi 
probably the fame with the fapphyr of the ancient*. ^ • '' 
Their fapphyr was diftingoifhed by gold-coloured fpois, - r *' 
none -of which are to be lccn in the lapphyr of the mo- 

I BSt 

, analyfed by Mr Kla- Ti rf t~ 

wm bis) 
f.l.i 



proth, was found to contain in 100 parts, 
98.5 alumina, 
l.O oxyd of iron, 
O.J 



100.0 •. 

The colouring matter of all thefe varieties 



a. St- 



and accuracy, have contributed not a Utile to the pro- 
grefs of mineralogy, denominated it te/efla, from the 
Greek word f\-e t, which fignifies pcrftti 

The telcfia is found in the Eaft Indies, cfpecialry in 
Pegu and the ifland of Ceylon ; and it is moft common. 

ry cryftallized. The cryftals are of no great fixe; Thcfr ing to Bergman's experiments, iron, in 
primitive form, according to Mr Hauy, ia a regular fix- of oxydation. He found that the topax contained .06, 
tided prifm, divinble in directions parallel both to its the ruby .t, and the fapphyr .02 of that metal f. But f 
bafes and its fides; and confequcntly giving for the when thefe experiments were made, the analyfis of floors it. yt,' 
form of its primitive nucleus, or oi its intt grant moletult, . was not arrived at a fufficient degree of perfection to 
9 . an equilateral three fided prifm * The moft ufual va- enfure accuracy. No concludes, therefore, can be 
cifm'xA. riety ia a dodecahedron, in which the telefia appears un- drawn from thefe experiments, even though we 
d-r the form of two very long (lender fix-fided pyra- certain that 
mida, joined bafe to bate f. The fides of thefe pyramids telefia. 

1 - 
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upon the real varieties of 

SPECIES 



(r) See Kirwan Mineralogy, I. 25c— Gmtlin't Syftema Natura of Linnavs, Ml. 17©.— /eW de- Li/le't 

"T. 72. 

is 31 0 , tliofe at the bafe 74' 3c, and the inclination of. 
• * 1 ■ "'.»'. .1 I ' : " 

as in the pretest iaftance, the (ommon. it always meant. 



- " CiJ ■ — J — — ■ ■ ■ — 

Cryf allograph'-e, II. 112.— Bermanni Opufcula, II. 72. 
(c) In fome inllances, the angle at the 



triangles tiz* ^6'. See Hauy, ibid. 
(h) When the kind of luftre is not 



t 
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I91CIM l. Cornodum (i). 
CcrvrJum -of Gmelin— Adamantine /par of Klaprotli 
and Kirwan — CoriaJon of Hauy — Corivindum of 
Wood war J. 

This ftoue, though it apoears to have been known to 
Mr Woodward, may be fwkl to have been firtt ditlin- 
puiihrd ftom other mineral* by Dr Black. In 1 768, 
Mr Betty, a lapidary in Edinburgh, received a bo* of 
it irotn Dr Auderfon of Madias. Dt Black ■feertiin- 
rd, that thefe I'pecimcns diiTered from all the ftoaes 
known to Europeans ; and, in confequence of its hard- 
nefs, it obtained the name of adamantine /par. Not- 



MINERALOGY. 

A fpecimen from China of 

84.0 alumina, 
6.5 lilica, 
7-5 oxyd of iron, 




wiihftanding this, it could fcareely be faid to haw been evident, even from the fuperficial defeription which we 
known to European mineralogiil* till Mr Greville of have given ; and the obfervation* of De Bouroon • rcn- • .V 
London, who ha* done fo much to promote the fcience der this refemblance itill more ilrikiug. It u not im-/«*' 
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able hardnefs, partaking of the ns 
ftlf *. It occurs alfo in China ; 



of mineralogy, obtained ipecimens of it, in 1784, from 
India, and diitributcd them among the molt eminent 
chemilU, in order to be analyfed. Mr Greville alfo 
learned, that its Indian name was Corundum. It it 
found in Indoltan, not far fiom the river Cavcry, which 
is fonth from Madras, in a reeky matrix, of confidrr- 

nature of live ttone it- 
and a fubtlance, not 
unlike the matrix of corundum, has been found in Tcree, 
one of the weftcrn iilands of Scotland f . 

The corundum is ufually cryftallired. Its piimilive 
form, difcovcred by Mr Hauy J and the Count de Bour- 
non *, is a rhurcboidal parallelopipcd, whole fide* arc 
cqurl rhombs, with angles of 86° and 94°, according 
to Bournon, or whofe diagonal* are to each other as 
*/'7 to s/' J» accordingto Hauy ; which H very near- 
ly the fame thingf. The mod common variety, for the 
primitive form has never yet been found, is the regular 
fix lided prifm, the alternate angles of which a'e fome- 
times wanting '', and the triangular faces, which occupy 
their place, are inclined to the bafe at an angle of 1 21° 
{ P, JW- 34' Sometimes the corundum is cryttallized in the 
form of a fix lided pyramid, the apex of which is gene- 
rally wanting. For a defoliation and figure of thefe, 
ar.d all the other varieties of corundum hitherto obfer- 
ved, we refer the reader to the difttrtation of the Count 
• Sec aVb de Bourcor: on the fubjed *. 

i'it/i*U> ,ex,llrc °^ tne coru ndum •> foliated, and the na- 

l4 , tural joint* are parallel to the face* of the primitive 
rhomVoidal parallelopipcd. LuHrc, when in the di- 



98.0 1| . I OKI », 

Notwithstanding the quantity of filica and of iron 
which thefe analy Ht exhibit in the corundum, we have 
been induced to include it in the prefent genus, on ac- 
count of the ltrong refemblance between it and the 
third variety of tclcfia. The linking refemblance be- 
tween the cryttals of tetefra and corundum will appear 

MM. 

uug. It u not im-y«"' 7«"« 
probable, therefore, as Mr Greville and the Count de m " 
Bournon have fuggellcd, that corundum may be only 
a variety of tclclia, and that the Deeming difference in 
their ingredient* is owing to the impurity of thole fpe- 
cimeus of corundum which have hitherto been brought 
to Europe. Let not the difference which has been 
found in the primitive form of thefe itones be confider- 
ed as an infupcmble objection, ti'J the fubjtel has been 
again examined with this precifc objtct in view; for no- 
thing is eafier than to commit an ovei fight in fuch dif- 

sricits 3. Native alumma (k;. Native alu. 

This fubflance has been found at Hall-* in Saxony ouaa. 
in compafl kidney-form maffes. I is confidence is earthy. 
Lullre o. Opaque. Hardnefs 4. Brittle. Sp. gr mo- 
derate. Feels foft, but meagre. Adhere* very (lightly 
to the tongue. Sums very (lightly C -lour pure white. 
Does not readily diffufc itfUf in water. 

It conlifts of pure alumina, mixed with a fmall quantity 
of catbenat of lime, and fomctimes of fuluhat of lime f. » Sitrtk-r. 

GtnVt II. AMC. G ^ AM ^ 

snorts 1. Kuby (1.) Ruby. 
Spine/ and bala/t Ruby of Kirwjn — Rtilj of Hauy 
— Rubit Jpinelle oJocdre of Dc UQe—Spmellut of 
Gmelin. 

This ftone, which comes from the Uhnd of Ceylon, 
is ufually cryiiallized. The primitive form cf it* cry- 
Hal* is a regular uetolicdron, composed of two four- 
tided pyiiimid* applied bafe to bale, Lid) of the lidei 



recUon of the lamiW, 3 ; when broken acrofs, o. O- of which is an equilateral tti;,i) t ;!c \ (>')• I" fo ' ,le ca ^ c, |Fig. 5, 



* KI,p*til 

Srf »lf„ 
A/f Grr- 
--'//, h 1- 

>r.ui II. 



pake, except when in very thin piece*. H«tdncfs 1 5. 
Sp.gr. from 3.710 to4.ioof. Colour grey, often 
with various made* of bhie and green. 

According to the analytic of Klaproth, the 
dum of India it competed of 

89.5 alumina, 
5.5 filica. 
1.3 y oxyd of iron, 

■ ■ r 



two oppofite fidts of the pyramids are broader than the 
other two ; and fomttirnts the edge? of the eftohedron 
are wanting, and narrow face* in their place. For fi- 
gures and difcriprions ot ihtle, ai.d other varitt.es ot 
theie iiyflal*, we refer the reader to R on.tr jV l.\/U aud 
the Al be J-y/fur • . •CHLU. tL 

The texture of the ruby il foisted. Iu luflre U 3. it*' iV- 
Tranfp. 3.4. It caufen a tingle rtfraaion. I Iardiitfs""'' M'w. 
>3- S P- R y - 3-«7-t t« 3 62 s (• Colour red; if deep, ] s ' Kl ^ rtti 
tl»e tuby U ufually called Lala/t; if pale x<ii\,/pincU. , h',^^ 

C C 2 The-nd Ore. 



(1) See Kimuan'4 Mineralogy, I Kkiprvtb in Re»b. der Berlin, VJII 29?. and R^tr'Jge, I. 47.— Mr 

GreviJe and the Count de Bournon in the Pbih/tphual Tran/aitiont 1798, p. 41 1 and in Ai Im'/tn't Journal, 
II. C40. and III. 5.- Mr Hauy Jour, dt Phyf. XXX. 193. and Jour, de Min. N XXV1I1. 2C2. 

(«) See Klr-waa'-j Mineralogy, I. 175, and Sc.hr,brr. ij. oVJir/, p. 209. 

(t) w te Ki'wn'i Min. I 2^.— Run- dt I.j/ls, II. m,- Kluprolh Bed. der Berlin, ill. }}6. and Beit, 
trap, U v —VauTudm Ann. de Chim. JUCVII. 3. MI(J XXXI. 141. 

( m ) We ("hall afterwards diftinxjuilh thia odohedton either by the epithet regular or a.umini/crm, becaufc it is 
the well known form of cryftal* ot alum. 
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MINER AlOGT, 

The ruby, according to the antlyfii of Vauquelin, i« rioui ; t 
compofed of 



86.oa 
8.50 magnefia, 
5.25 chromic acid. 

* 99-75* 
..ixvil. The ancient* fccm to hare daffed this 

}Wl »^ir hyacinth.!- 

19 GKNUS III. AIM. 

O. 111. aim. species t. Cey Unite. 

Ceylanite. »r*h e m ; nfrl ] denominated ceylanite, from the ifhnd of 

Ceylon, from which it wai brought into Europe, had 

} Cryt»l. been obferved by Rom£ de Lifle X ; but was firft de- 

H- •"• ,So feribed by La Metherie in the Journal de Pbyfique for 
Note it. i amiarjr ,- 9? 




to divide it injto 1 
lowing are the chief ; 

t. Pure cotourlcft, perfectly tranfparent cryftalGzed 
quart/., having much the appearance of artificial cryltal ; 
known by the name of rvch crjjlal. 

2. Quartx lefs tranfperrnr, and with a fplintery frac- 
, ha. ufually been diftin K uifhcd by the name of 



It is moil commonly found in rounded 



aa ufually been diftinguifhed by the n; 
and feparsted from rock cry ft si Aa I 
no occafion for this reparation, we have, in imitation of 
Mr Hauy, choCrn the word quart* for the Jj>e-i/L name, 
comprehending under it all the varieties. 

3. Blood red quarts; formerly called cnmpojidla hya- 
cinth, and by Hauy quart* htmatoidr. It owes its colour 
to oxyd of iron. The mineral known to mineralogirts 
by the name otjtntptt, and conlidered by them aa a - 



t Jfc«y. 

Jnr. it 
Men. H" 
xxxviii. 



fometimea alio cryftallized. The primitive form of its 
cr\ ituL is a regular ortohedron : it commonly occurs 
under this form, but more commonly the ed^es of the 
o/lohedron are wanting, and fmall faces jn their place J . 

The fracture of the ceylanke it coneboHal Ita 
internal Inftre ia gUITy. Nearly opaque, except when 
in very thin pieces. Hardnefs 12. Sp. gr. from 
• JUJ. »6j 3.7647! to 3.793 X' Colour of the mals, black; of 
"1 Hm *J' very thin pieces, deep green. Powder, greenifli grey. 
5 Dtf.*u.. According to the aiialyfts cf Dcfcotila the ceylanitc is 
of 68 alumina, 

16 oxyd of iron, 

'afifioL 



but riety of jajptr, has been dilcovered by Oolomieu to be 
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GlMUS IV. s. 
srtcus 1. Quartz ||. 
This (lone, which it very common in mod mountain- 
countries, is fometimcs cryftallized, and fbmt timet- 
The primitive form of its cryftala, accord* 
ing to Mr Hauy, is a rhomboidal parallelopiped ; the 
ancles of whofe rhombs are 93' 22', and 86 38'; fo> 

• four it that it docj not differ much from a cube *. The moll 
Min, N° common variety is a dodecahedron %, compofed of two 
xxviii. «5j. fix.fidcd pyramids, applied bafe to bale, whofe fides wx 

* r, <f- 6 - ifofcclet triangles, having the angle at the vertex ao 3 , 



Tig. 7- 



merely this variety of quartz- in an amorphous 
4. Yellow quartz ; called falfe topaa. 
c. Rofr red quart a ; called Bohemian ruby. 
For a fuller enumeration of thefc varieties we refer 
the reader to Snrijer't M'mtrah^y f , Kirwm't Miner- f i. f> 
"hlj t» >n d Gmelin't editiun of the Sjjftma Mafsrvf of ^ u ^ 
"* $• This laft writer, however, Mas arranged fe« , — t 
' under quartz which do not belong to it. ' 
Pure quartz ia compofed entirely of filica ; but fome 
of the varieties of this foeciea are contaminated with 
metallic oayds, and with a fmall quantity of other 
earths. 

jt 

species 2. Elaflic Quartz (k). Bi2k 
This fiugular Hone is moderately elaflic, and flexible \ 
in evety direction. Texture, earthy. Luftre, o or 1. 
Hardnefs, 9. Brittle. Sp.gr. 2. 6x4. Colour, gicyiih 
white. Phofphorefces when fcraped with a knife io the 
dark. The fpecimen analyfed by Mr Klaproth 
96.J filica, 
2.5 alumina, 
5 oxyd of iron, 

99 5 t 

smcies 3. Flint (o). j» 
Pyromacliu — Pierre a fufil — Silrx of Hauy. Ffiat. 
This flone, which has become fo neceffary in modern 
war, is found in pieces of different fixer, and ufu'Jly 



and each of the angles at the bafe 70 0 ; the inclination of a figure more or kef* globular; 



of a fide of one pyramid to the contiguous fide of the 
other pyramid ia 104 0 . There is often a fix-fided prifm 
interpofed between the two pyramids, the fidet of which 
alw ays correfpond with thole of the pyramids j| . For a 
defcriptton and figure of the other varieties of quartz, 
eryftals, and for a demonuration cf the law which they 
have followed in crylUUizing, we refer the reader to 
JW de Lifle f and Mr Hauy \. 

The texture of quartz is more or lefs foliated. Fra*. 
2) Mem. j urC| conchnidal or fplintery. Its luftre varies from 
gte 3 to •» * n( l '*» tratifpareiKy from 4 to 1 ; and in foroe 
alio tame- cafes it is opaque. It caufes a double refraction. Hard* 
Uerie.Jur. nek, from IO to 1 1, bp. gr. from a. 64 to 2.67, and a peculiar od 
JfW in one variety 2.69!. lu colour is. exceedingly va- comet white 



Par. 1 Jl6, 



chalk, and often arranged in lome kind of order. 
Saxony it is laid to have been found cryftaliizrd in hexa- 
hedrons, compofed of two low three tided pyramids ap- 
plied bafe to bafe *. * Gmmft 
Its texture is compact. Ita fraAure, fmooth con- Sv«m ** 
choidal. Luftre, external o, the ftones being always*"* 1 ^ 
coveird by a white cru* ; intemal 1 , inclining to 1 J ' 
greafy. Tianfp. 1 ; when very thin, 3. Hardnefs, 10 
or it. Sp. gr. from 258 to J.63. Colour vaiiea 
from honey yellow to brownifh black. Very brittle, 
and fplita into fplinters in every direction. Two pieces 
of flint rubbed fmartly together phofphorefce, and emit 
odour. When bcated it decrepitates, and be. 

cxpoaVd long to the 



tt 3 . 



(a) Kirwan'j Mh>. 1. %\(>.— Gerhard Mem. Berlin, 1783, 
Jnur.de Phrf. XLI. 01. 

(o) Kirwan', Mm. I. 301 /}o/*r»<* Jour de Mm. N XXXI I L 693. and Sa&vet, ihU. 713. Thrfe bll 
gentlemen give the only accurate account of the method of making gun C 
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Orderly MINERALOGY. 

•if it ofttn become* covered with a white cruft. A 
fpecimcn of flint analyfed by Klaproth contained 

98.CO filica, 
.50 lime, 
.ay alumina, 
o.ay oxyd of iron, 
r.oo 





1+ 



100.00 f 
Another fpecimen analyfed by 
pofed of 97 filica, 

1 alumina and oxyd of 




{ Mi 



|JM. 



The white cruft with which flint it enveloped, con- 
fifta of the fafhe ingredient*, and alfo a litde carbonat of 
lime Dolomieu difcovered that water is effential to 
flint ; for when it is feparaiedby heat the (tone loies ita 
properties §. 

The manufacture of gun flints is chiefly confined to 
two or three departments in France. The operation 
i« exceedingly fimple : a good workman will make a 
1000 flints in a day. The whole art confifts in linking 
the ftone tepeatedty with a kind of mallet, and bringing 
off at each ftioke a fplinter, /harp at one end and thicker 
at the other. Thefc fplinters are afterwatd fliaped at 
pleafurr, by laying the Hue at which it is wilhed they 
f}:<<uld break, upon a (harp iron inftrumeot, and then 
giving it repeatedly fmall blows wild a mallet. During 
the whole operation the workman holda the ftone in his 
lund, or merely fupjxjrtt it on his knee ||. 

s»iCif< 4. Opal{p). 
This flenc is found in many parts of Eurepe. It is 
ufually amorphous. Its fracture is conrhoidal, com- 
monly fomewhat Uanfparent. Hardnefs ftom 6 to 10. 
Sp. gr. from 1.7 to 2.66. The lowneni of its fpecific 
gravity! in Come cafes, is to be afcribed to accidental 
cavities which the llonc contains. Thefc are fotnetimes 
filled with drops ot w»nr. Some fnccinwns of opal have 
the property of emitting various coloured rays, with a 
particular effiilgency, when placed between the eye and 
the light. The opal* which poffiMs this property, 
a-e diftinguillie'! by lapidaries by the epithet oritntal ; 
j-nd often by mineralogifts by the epithet nobilit. This 
property rendcicd the ftone much efttemtd by the an- 
cicnts. 

Vanity I. Opal edlcr — Opahs ntbffit. 
Luftre glalfy, 3. Tranfp. 3 to a. Hardnefs, 6 to 8. 
Colour, uUially light bluiih white, fometimei 
green. When heated it becomes opaque, 
times is decompofed by the action of the atmofphere. 
Hence it feems to follow, that water enter* dtcntially 
into its compolition. A fpecimcn of this variety, 
lyfed by Klaptoth, contained 
90 filica, 
10 



k.i»* 
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Variety 1. Semi-opal. 
Fiafture, imperfectly conchoidal. Luftre, glaffy 2. 
Tranfp. 1 to- 3. Hardnefs, 7 to 9. Its colouts are very 



kinds. 

Specimens of this variety fume times occur with rifts: 
thefc readily imbibe water, and therefore adhere to the 
tongue. Thefc fpecimens (bmetimes become tranfpa- 
tent when foaked i:t water, by imbibing that fluid. They 
arc then called kjdrtfiMU. 

Variety 3. Cat's eye*. SAVrW/ 
This variety comes from Ceylon, and is fcldom ieen JsBa « joi, 
by European mintralogifts till it han been polifhcd byjj^^'^ 
the lapidary. Mr Klaproth hai defcribed a fpecimen, „/*'' 
which he received in its natural (late fiom Mr Greville 
of London. Ita figerc was nearly fqnarc, with fharp 
edges, a rough furfice, and a good deal of brilliancy. 

Its texture is imperfectly foliated. Luftre grcafy, 2. 
Tranrp. 3 to J. Hsrdntf* to. Sp.gr. 2.56 to 2.66. 
Colour, grey ; with a tinge of green, yellow or white : 
or browa, with a tir.gc of yellow or red. In certain 
pofitions it reflects a fpletidid white, as doe* the eye cf 
a cat ; hence the name of tin's ilone. 

Two fpecimens, analyfed by Klaproth, the ilrft from 
Cerlan, the other from Malabar, were Compofcd of 
9J.OO 94->o fil'ca, 

1 7i 3.00 alumina, 

i.jo 1.50 lime, 

0.2$ c.*5 oxyd of iion. 



98.5 



98.25 T . 



sveciks Pitchftonef. 

M.ori.ni. 



• BritrJf, 
i. 9 , 
t liU. p. 
96. 



This ftone, which occurs in different parts of Ger- ,1 * 
many, France, and other countries, has obtained its fl^jj? 
name from fomc lefcmblance which it has been fuppofed; 
to have to pitch. It is moft ufually iu amorphous pieces h*»t*»tm, 
of different fi/.es ; and it has been found alfo cryttalli- M,m - Par - 
aed in Gx-fidcd pri(ma> terminated by three-fided py.'7 8 7»P. 8 ^ 
tamids. 

It* texture is conchoidal and uneven, and fometimea 
approaches the fplintcry. Luftre grcafy, fiora 3 to 1. 
Tranfp. 2 to 1, fotne times 0. Hardnefs 8 to 10. Ex- 
ceedingly brittle ; it yields even to the nail of the fin- 
ger. Sp. gr. 2.049 to 2.39. Iu colours are numer- 
ous gteyilb hbek, bluifh grey, green, red, yellow of 
different fhades. Sometimes fevcral of tbefe colours 
appear together in the fame ftone. A fpecimcn of 
pitchftonc fiom MefruJ-montant near Paris *, analyfed • See 7m» 
by Mi Klaproth, conuined * Pbyf. 

85.5 filica, *««• 
1 1.0 a 
1 .0 alumina, 
.5 iron, 

• 5 l ime and magnefia. 

specks 6. Chryfoprafium (qJ. 'it* 
This mineral, which is found in different parts of CVj Copra* 
Germany, particularly near Kofcmuta- in Silefia, is al-uum. 
ways amorphous. Its fracture it either even or incli- 
ning to the fplintcry. Scarcely any luftre. Tranfp, 3 
to 3. Hardnefs 10 to 12. Sp.gr. 2.479. Colour, 
In a heat of 130° Wedgewood it whitens and 



green, 
becomes 



f r) Kirwm'i Mm. I. 289 f/auy, Jour. d'Hift. Nat. II. 9. DeKut. Notv. Jour, dt Pbyf. L 45. 

Kirwan't Mm. I. — Ltbmann. Mtm. Berlin. 1755./. IQl.—Klafroth Btitragt % IL 127. 
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Afpecimen of this GW, tiwlyfed by Mr Khproih, 
contained 96.16fil.es, 

1. oo Oftyd. of nickel, 
0,83 lime, 
o.c8 ah:T>in*. 
0.0S oxyd of iron. 
98.17$ 

.Gincs V. 1. Aii 
srcciES 1. Topaz (a). 
Occidental ruly, tcp.-.z, and ftpphyr. 
The name tzpaz. has been re :t rifted by Mr Hauy to 
the ftones called by mineralogies occidental ruby, topaz, 
ard fapphyr : which, agreeing in their ctyfUUizltion 
and motl- of their properties, were arranged under one 
fpecits by Mr Rome de Lifle. The word Ufax, deri- 
ved from an ifland in the Red Ses (s), where the an- 
cients ufed to find topazes, was applied by them to a 
mineral very different from ours. Ot:c variety of out 
topsz they denominated cbryftfite. 

The top»z is found in Saxnny, Bohemia, Siberia, 
and Brazil, mixed with ether minerals in g'anitc rocks. 

It i* commonly cryilal!i/cd. The primitive form of 
its cryilals is a prifm wbofc ficVs an: reftangles, and 
bafes rhombs, having their greatcft aogles 124" 11', 
ard the integral molecule has the fame form* ; and the 
height of the pri&n is to a fide of the rhomboidal bafes 
as 3 to 2 X- The different varieties *>f tooa* cryftals hi- 

jVii-'s* 87 l ^ tTto °' ) ^ rve ^' amo,m ' t( > '6, Five of tlufc are cight- 
fided prifms, terminated by four fidrVl pyramids, or 
wedge (raped fummits, or by irregular figures of 7, 13, 

J Pig. 9. or 1 5 fide* | ; the laft variety is a twelve iidrd pi ifm, ter- 
minated by fix-fided pyramids wanting the apex. For 
an accurate 'iefcription and figure of theft varieties we 

t J-rr >>, refer the reader to Mr Hatsy f. 

Mi*. Hid. The texture of the topas it foliated. Its luftre it 
from 3 to 4. Tranfp. from 2 to 4. It caufes a double 
refra&ion. Hardnefs 1 2 to 14. Sp. gr. from J- (3 ' 1 
to 3 564. The Siberian and Brazil topazet, when 
heated, become poCtively dectrined on one fide, and ne- 

i Haiy, UH. gatively on the other §. It is infirible by the blow- 
pipe. • The yellow topaz of Bran! become* red when 
expofed to a Hrong heat in a crucible ; that of Saxony 
becomes white by the fame procefs. Thit (hews us, 
that the colouring matter of thefe two ttones is dif 
ferent. 

The colour of the topiz is various, which has indu- 
ced mineralogist to divide it into the following va- 
rieties : 

1. Red topaz, of a red colour inclining to yellow ; 
called Brazilian or occidental rnly. 

2. Yellow topaz, of a gulden yellow colour, and 
forr.etimes alfo nrarly white ; cdled occidental or Brazil 
topaz. The powder of this and tbi- following variety 

« y ( caufes fyrup of violets tn alTume a. green ci-lour !'. 
jb,. *h»t. & 3- Saxon lipat. j It is of a pale wioe yellow colour, 
Mim ,N a ard fomrtinics gayilh white. 
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4 *g«> It k of a bluifli or pale grm i*M 

colour. k«i 

5. Oa idotui fspphyr. It it of a blue colour % and fome- 
time* white. 

A fpecimcn of white Saxon topaz, ar.alyfed by Vau- 
quclin, conuincd 6-t alumina, 
jMilica, 

99 1 

*rtcus 2. Somrr.ite. \ 
Tin's ftone was called fonmite by La Metberie, from p 
the moutain Somnra, where it was firft found. It iiiosB.-* 
ufually mixed with volcanic productions. It cryftaliir.es 
in fixfided prifm*, fomctiines terminated by pyramid), 
Colour white. Somewhat tranfparent. Sp gr. 3.2741, 
■Infufible by the blow pipe. According to the anal) fa 
of Vauquclin, it is compofed of 
49 alumina, 
46 lilica, 
2 lime, 

1 oxyd of iron. 
9B • 

srtcus St. ShorUtcf. 
This (tone, which received its name from Mr Kbp-ftjjjfc 
roth, is generally found, in irregular oblong ma.Tts ort.wVi 
columns, inferted in granite. Its texture is foliated. M* 1 -* 
Fracture uneven. Lultre2. Tranfpareocy 2 to 1. Hard- 
nrfs 9 to to. Sp. gr. J. 53. Colour greeuilb white, 
or fulphur yellow. Not altered by heat. According 
to ibe analyfis of Kiaproth. it is compofed of 

50 alumina, 

50 tilica. 
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Gknvs V. 2 SA. 
specks 4. kubclliie (t). 
Rcdjhorl of Siberia. 
This ftone is found in SiSeria mixed with white 
quartz. It is ciyilallized in finall needles, which are 
grouped together and travcrt'c the quartz in various <Ji- 
reel ions. Texture fibrous. Fraclure even, inctii-iag 
to the conchoidO. Tranfparency 1 ; at the edges 3. 
Hardncf* 10. lirittle. Sp. gr. 3.1. Colour enntostj 
blood or peach, red. By expofure to a red heat it be- 
comes fuow white ; but lotes none of its weight. It 
tinges foda blue, but does not melt with it. 

.According to the analyfis of Mr Bindheim, it is com- 
pofed -of _>7 «'l'ta. 

35 alumi.na, 
5 oxydi, of iron and ■;. . -<((. 

97 

irrciEs J- Hornfate (»).' 
Snjcf-perpbyry. _ _ 
Thi^ (lone, which inrcurs in mountains, is generaMy 
phous ; but lometimcs alfo in columns. Struc- 
ture 



0 v.m. 



(a) Kironn'j Mm. I. 234. — P.>tt. jtftMi Berlin, 1747, p. 46. — Margraft Hid. 177*. p. 73. asd 160. — 
Henkcl. /iti /lead. Nut. Cur. IV. 316. 

(?) It got its name from • »▼«:-, /■» Jidi btcaufe the itland war. often TurrounJed with fog, and therefore diffi- 
cult to find. Ste f.'itri lb. 37- '•- 8. 

(t) Kirtvan't Aim I. 288. Bindheim. CrtfPt slnttv'r, 1702 /. 310. 

(u> Kirvan't Min. I. 307. -—//'»«£ M. Crdt; .Iraudt, 17S7. t Band. jC2.*-Sce alfo Rcnft. Sjmm/. Natur. 
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tare fliry. Texture foliated. FtaAure uneven and fplin- 
tery; fometimes approaching the conchoidal Luftre O. 
Tranlparency i or o- Harditcfi about 10. Sp. gr. 
from 2.512 to 2.7. Colour different fhadea of grty, 
from tfb to bLifb or olive mm*. Melts at 145" Wedge- 
wood into an enamel. A fpecimen, analyfrd by Wedge- 
wood, contained 73.0 filica, 

i \ ') alumina, 
J.J iron. 

100.4 

ItSCklt 6. Hornftonc (x). 
Pctrtf.'tx- Chert. 
This flone, which make* a pait of many mountains, 
it ufually amorphous; hut, as Mr Kir wan informs us, 
it ha« been found crytlallized by Mr Beyer on Schnt c- 
berg. Its cryflals are fix fided piifma, fometimes ter- 
minated by pyramids ; hexahedrons, confining of two 
three-tided pyramid* applied bafc (o bafe ; and cubes, 
• Kinm, or fix-fidcd plates *. It* texture is foliated. Fr?fture 
W 1 fplintery, and fometimrt conchoidal. I.uftre O Tranf- 
parency, I to 2. The cryftali are fometimes opaque. 
Hard::tfi 7 to 9. Sp. gr. 2.^32 to 2.6 53. Colour 
ufually dark blue : but l.ornftone occurs alfo of the fol- 
lowing colours ; grey, red, blue, green, and brown of 
t different fhadest- 

fr't M,». Accordiug to Kirwau, it is compofed of 
l0 J* 72 filicj, 

22 alumina, 
6 carbon;! of Kme. 

JCJ. 

41 sffcits 7. Chalcedony. 

Oulcedo- This flone is found abundantly in many countries. 
*J* particularly ru Iceland and the Faro ifhnds. It is molt 
commonly amorphous, llalaCtilical, or in rounded malTcs; 
but it occurs slfo CTjftalltzed in fix Hied prifm«, termi- 
nated by pyramids <>r more commonly in four or fix 
tided pyramids, whofe fides are convex. Surface rough. 
Fratturt moie or lefs conchoidal. Euflre I. Somewhat 
tratifparem. Hardncfs 10 to It. Sp.gr. 2.56 to 
2.66c. Not brittle. 

According to Bergman, the chalcedony of Faroe is 
compofed of 84 filica, 

1 fi alumira, mixed with iron. 



ICO 

Variety i. Common chalcedony. 

Fraflnre even, inclining to conchoidal. Tratifparem 
ey 2 to 3 ; fometimes 1. Its colours are various ; it it 
moft commonly gre yifh, with a tint of yellow, green, 
bluer, or pearl ; often alfo white, green, red, yellow, 
Brown, black, or dotted with red. When llripcd white 
and black, or brown, alternately, it is called cnyx ; 
when rtiipcd white and grey, it is called chalcrdunix. 
Black or brown chalcedony, wlren held between the eye 
and a ftrorg light, appears dark red. 

Var 'uty 2 . Cornelian. 

Fra&ure conchoidal*. Tranfpai ency 3 to t ; often 
cloudy. Us. coloius are various (hades of red, brown, 
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rnd yellow. Several colours often appear in the fame Simple 
maf*. To this variety belong many of the ftones known *' oncl - 
by the name of Scotch pebbbt. 

iriciu 8 •Jafper(y). 

This flone is an in^rt client in the composition ofjjfper. 
many mountains. It occurs ufually in large amorphous 
maffes, and fometitrcs alfo c vitalised in fix fided irre- 
gular prifms. Its fracture is conchoidal. Lultrcfrom 
2 to o. Either opaque, or its traitfpaiency is 1. Hard- 
nefs 9 to 10. Sp. gr. fiom 1. c to 2.82. Its colours 
are various. When heated, it does not decripitate. It 
fee en* to be compofed of filica and alumina, and often 
alfo contains iron. 

Variety I. Common jafper. 

Sp. gr. from 58 to 1.7. Its colours are, different 
fhades of white, yellow, red, brown, and green ; often 
variegated, fpotted, or veined, with feveral colours. 

Variety 2. Egyptian pebble. ' 

This variety is found chiefly in Egypt. It ufually has 
a fpheroidal or flat rounded figure, and is enveloped in 
a coarfe rough cruft. It is opaque. Hardncf 1 Sp. 
gr. 2.504. It is chiefly diftinguifhed by the variety of 
colours, which always cxifl in the fame fpecimen, either 
in concentric ftripes or layers, or in dots or dentritical 
figures Theft colours are, different browns and yel- 
lows, milk white, and ifabella green ; black alfo has been 
obferved in dots. 

Variety 3. Striped jafper. 

This variety is alfo diftinguifhed by concentric flripes 
or layers of different colours : thefe colours are, yellow, 
biownifh red, and green. It is diftinguifhed from the 
faft variety by its occurring in large ; 
and.b} its fracture, which is nearly even. 
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Tripoli. 



This mineral is found fometimes in ao earthy form, 
but more generally indurated Its texture is eailhy. 
It, fiacture often fomewhat conchoidal. Luflre 0. Ge- 
nerally opaque. Hardnefj 4 to 7. Sp gr. 2.0S0 to 
a. 529. Abiorbs water, f eci, harfh dry. Hardly a J- 
here* to the tongue. Takes no polifh from the nr-il. 
Docs not Rain the fingers Colour generally pale ycl- 
lowifh g-ey, alfu different kinds of yellow, brown, and 
white. 

It contains, according to Haaffc, 90 parts of Micas 
7 alumina, and 3 of iron. A mineral belonging to this 
fpecics was ar.alyfed by Klapioth, and found to run* 



Tripoli. 



ta:n 



66.3 filica, 
7.0 alumina, 
2. e oxyd of. iron, 
j. 5 magnet ia, 
1.25 lime, 
19. air and water. 
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I. Atl. 

Micarel! * 



4«r 

n vi. 

This name has been given by Mr Eirwai: tu a f!or;e Mfevei] 
which former mineralogies considered as a varic;v of • *'„»«'. 
mica. It i* found in granite. It* texture is foliitcd, ' ,J '» «• 

and" 1 ' 



(a) Kirwan't Mia. T. 303.— Baumer Jour, de Phyf. II. 134. and Alonnet, ibid. 331.— Wir^Ub. Crell'i.Ar* 
malt, 1788, p. 45 and 135. 

4v) kirvi. Aim. I. 309.— Barral Jlifi. Natur. de Corfc.—Iltnkel A3. Acad. Nat. Curias. V. 33JJV 
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Earths an. I and it mty be fplit into tkio plate*. Luftre metallic, 3. 
Stm,c-. opaque. IiUnlnef* 6. Sp. gr. 2.980. Colour brown- 
ifh black. At 1 53° Wedgewood, it melt* into a black 
«;/compac"t glaf*, the ftirface of which i* 
A ipecimen analyfcd by Klaproth 
63.00 alumina, 
3 9. jo filica, 
6.75 iron. 



4* 

Short. 

* JW. i. 



• fUb i. 

166. 



4 Cr,tr, 
UtitrXrt, I. 
M*mJ„. 4 
A.Vl, p. 
SI. 

47 



99.2c 

• 

trlCIII 2. Shorlt. 
No word ha* been ufcd by mineralogift* with lef* li- 
mitation than /lor/. It was firrt introduced into mine- 
ralogy by Cronfttdt, to denote any done of a columnir 
form, corUidcrable hardnefs, ami a fperinC gravity from 
3 to 3.4. This description applied to a very great num- 
ber of Hone*. And fucceeding mineralugift*, though 
they made the word more definite in it* fignification, left 
it ft ill fo jrrneral, that under the defignauon of /fW*l- 
moft 20 dtilinct fpeeie* of mineral* wete included. 

Mr Werner firft defined the word Jlorl precifciy, and 
reitricted it to one fpeeie* of 4tooe». We ^ifc the vrutd 
in the fenfe afligned by him. 

Shorl i* found abundantly in mountains, either roaf- 
five or cryftaUi/ed, in three or nine lided prffm*. often 
terminated by three fided fummira. Tbe fide* of the 
c ry .it.. arc longitudinally (treated. It* texture is fo- 
liated. It* fracture coochoidal. Luftre t- Opaque. 
Hardnef* to. Sp. gr. 2.91 to 5.212. Colour black. 
Streak grey. It doe* not became cleft tic by heat. 
When heated to rcdncl*, it* colour become* brownifh 
Wedgewood, it it converted into a 
enamel •. According to Wiegleb, 
4 1. 2 j alumina, 
34.16 filica, 
20.00 iron, 
5.41 manganefe. 

100 82 f 

specie* c. Granatite. 

Stauntide of Hauy -Krr* dt Croix of Dc Lifle-r 
Siauro/iihe of Lametherie. 

We have adopted from Mr Vauquelin the term gra- 
natitr to denote this (lone, becaufe all the other names 
are ambiguous, having been applied to another mineral 
poflcflcd of very different propertie*. 

G-j-.atiic is found in Galicia in Spain, and Britan- 
ny in France. It is always cryftaliired in a Tery pecu 



Gltfili 

diagonal of the rliomboidal bale. From thi* RruAure 

he has dcmoiillrated the law of the formation of the * v iu 
cruciform varietie* • . The colour of grauatite is grey- ,~ f" 1 
i(h or reddish brown. o,„" 

Accotding to the analyfi* of Vauquelin, it it coin- Mi. 
poled oi' 47.06 alumina, 

50 59 filica, 
15.30 osryd of iion, 
3.00 lime. 



95 95 t 
Gist* VI. 2. s.ii. 
rvrciKt 4. Tourmaline (z). 



red ; and at I37 J 



is*. 

a 

r. vlu 

TM* fiowj was ntfl made known in Europe by fpeci-. MI - 
mens brought from Ceylon ; but it is now foutid fre»j^i~* 
qucntly forming apaitof die compoHtion of mountains. 
It is cither in amorphous pieces, or cryllailixed in three 
or nine fided prffma, with four-lided fummit*. 

Its texture is foliated : Its fracture conehofdal. lo- 
tenial lutlre : to 3. Tranfparency 3 to 4 ; forr.etimc* 
only 1 (a). Caut'cs only tingle refnetion *. Hardne{*« jj, 
O to It. Sp. gr. 3 05 to 3.15c. Colour brown, often Jar.* 
fo dark that the ftor.c appears black ; the brown ha* al- 
fo fomctime* a tint of green, blue, red, or yellow. 

When heated to 2oc/> Fahrenheit, it become* elec- 
trie ; one of the fummit* of the cryftal negatively, the 
other poutivcly t- It redden* when heated ; and is fu-f , 
fible per fe with intumefcence into a white or grey ena- 
mel. 

A fpecimen of the tourmaline of Ceylon, analyfed by 
Vauquelin, was composed of 
40 fih'ca, 
39 «lumina. 
1 2 ox yd of iron, 
4 lime, 
2.5 oxyd 1 
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irBCtEl 5. Argentine frlfpar 
Tlii* Hone wa* discovered by Mr Dodun in the black 
mountains of Langucdoc. It it either amorphous, or ^ 
cryftallietd in rhomboidal table*, or fix or ei>rht tided f e ifp, r . 
prifnu. Iu texture is foliated. Fragments reetaogu-j AV»«, 
far. Lamina: inflexible. Internal Iutiic 4. T'ardpa- 1 - i 1 '- 
rency 2. Col«tur white ; two oppofitc faces of the cry- 
ftal* are filvcr white, two other*, dead white. Hardneu 
of the filvery lamina; 6, of the reft 9. Brittle. Sp. 
gr. i.e. When the flame of the blow-pipe is directed 



t S%c 10. 
• RtmfJe 

XJJU, si. 



liar form ; two lix iided prifm* interfcet each other, ei- againft the edges of the cryflal (ftuck upon glafs), it 



thcr at right angles or obliquely J. Hence the name 
rroftjlone, by which it was known in France and Spain V 
Mr Hauy ha* proved, in a very ingenious manuer, that 
the primitive form of the granatite is a rectangular 
prifm, whofe bafc* are rhombs, with angle* of 129;" 
and joj" ; and that the height of the piifm is to the 
greater diagonal of a rhomb a* 1 to 6 ; and thai its in- 
tegrant molecule* arc triangular prtlms,- fimilar to what 
■would he obtained by cutting the primitive cryftal in 
two, by a plane palling vertically through the Ihorter 



cafily melt* ir.to a clear compact glafs ; but when the 
flame i» directed againft the tice*, they preferve their 
luftre, and the edges alone (lowly melt- 

According to the analyfi* of Dodun, it i* compofed 
of 46 filica, 

36 alumina, 

16 oxyd of iron, 

98 

When tlii* (tone i* expofed to the atmofpheve, it it 



(?) K'irw. 1. 271. — Brr;. II. 11R. and V. 4^2.— Gerhard. Mrm. Berlin, 1777, p. 14. — Hauj Mem. Par. 
1784, fto.—Wilfoa Phil. fran/. XLI. 3 o8.-yE/to»«/. Rctvtilfurla 
piir, POe'dde Chat, ei la Tourmaline de Cryltn dtmafquet. 

(a) And when black only 1. 



Tourmaline. See alfo La Porletit. Ju Sj/- 
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Etrthi and apt to decay t It* Surface bcrrmrs iridrfcent, and at bit 
change* to ochre yellow: Itt fpecihe gravity is 2.3 or 
7. a 1 2 ; and when breathed upon, it give* out an earthy 
Smell. 

spccits 6. Mica ||. 
This done form* an efTrntial part of many mountain*, 
and has been long known under the nair.rt of glac'ui ma- 
rt* and Mufavj glafs. It confifts of a great number 
Ctm. Ptr* 0 ( jj,,,, l amma . adhering to each other, Sometimes of 
fW.an- j4»- a j ar g C fl IC< Specimen* have been found in Si- 
beria nearly i\ yard* fquare (b). 

It is Sometimes cryftaltized : Its primitive form is a 
rcdangubr prifm, whofc baft* are rhombs, with angle* 
of 120" and 60' j : It* integrant molecule his the fame 
form. Sometime* it occur* in rcdangubr prifm*, whofc 
bafes alfn are rectangles, and fomctimc* alfo in (hort fix- 
fided prifm* f i but it is much more frequently in plate* 
or Scale* of no determinate figute or fize*. 

It* texture i* filiated. It* fragment* flat. The la- 
mella? flexible, and fomewhat ebrtic. Luftre metallic, 
from 3 to 4. Tranlparcncy of the laminse 3 or 4, Sbme- 
tfme* only 1 (c). Hardned 6. Very tough. Often 
abforb* water. Sp. gr. from 2.6546 to 2.9342. Fed* 
fmooth, but not grealy. Powder feel* greafy. Colour, 
when pureft, fiber white or grey ; but it occur* alfo 
yellow, greenMb, reddifh, brown, and bbek. Mica i* 
fnlible by the blow- pipe into a white, grey, green, or 
black, enamel ; and thi* bit i* attracted by the mag- 
net (o). Spanilh wax rubbed by it becomes negatively 
electric •. 

A fpecimtn of mica, analyfed by Vauquclin, contained 
50.00 fihea, 
35.00 alumina, 
7.00 ox yd of iron, 
'•35 magnefia, 
1.33 lime, 

94.68 f. 

Mica has long been employed as a Substitute for 
gbSs. A great quantity of it is faid to be uSfcd in the 
Ruffian marine for pane* to the cabin windows of Hups; 
it ia preferred, becaufc it i* not fo liable as glaf* to be 
broken by the agitation of the (hip. 

species 7. Talc J. 
This ftonc has a very ftrong rcfcntbUnce to mica, 
and wa* long confidered a* a mere variety of that mine- 
ral. It occurs fn mc times in fmall loofe leaks, and fome- 
1 7*6, p <i$. times in an indurated form; but it has not hitherto 
been found cryftallized. 

Its texture is foliated. The lamellx are flexible, but 
not rbftic. Its luftre is from 2 to 4. Transparency from 
1 to 4. Hardnefs 4 to 6. Sp. gr. when indurated, 
from 2.7 to 2.8. Feel* greafy. Colour moll commonly 
whitifh or green Kh. Spanilh wax rubbed with it be- 
5 H—y, come* pofiivotly eledric j. 

Variety 1. Scaly talc. 
Toldtt of Kirwan. 
This variety occur* under the form of 
Suppl, Vol. II. Part L 
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fesreely cohering. Luftra 3 to 4, Very light. A J- 
here* to the finger*. When rubbed up<m the Skin, it 
give* it a glofs. Colour white, with a {hade of red or 
green $ fomctimc » kek green. 

Variety x. Common talc 
Venetian tale. 

This variety often occurs in oblong nodules. Luftre, 
nearly metallic, 4. Transparency 2 to 3 ; when very 
thin 4. Hardnefs 4 to 5. Colour white, with a (hade 
of green or red ; or apple gieen, verging towatd* fiber 
white. By tranfmitied light green. 

Variety 3 Shiftofe talc. 
Its ftrudure is flaty. Fradure hackly and long fplin- 
tcry. Eafily crumble* when rubbed in the fiadurc. 
External luftie a to 3 ; internal, 1 ; but fometimcs, in 
certain pofitions, 3 Colour grey, with a fhade of white, 
green or blue. Becomes white and Scaly when cxpofed 
to the air. 

A Specimen of common talc, analyfed by Mr Clicnc. 
vix, contained 48.0 filica, 

37.0 alumina, 
6.0 oxyd of iron, 
1.5 maguelt|, 
1.5 lime, 
5.0 water, 
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species 8. Bafaltme f. 

Bafalt 'u lyormblendt of Werner— /iainote of Hairy— 7, 'd. 
Urine of Lamcthcric— Short prifmalique hexa & o«e 

of Sauffure. t »- 

si 9. 

This tlonc is found commonly in bifaltic rocks: hence 
its name, which we have borrowed from Mr Kirwan. 
It is cryftallized, either in rhomboidal prifm j, or fix or 
eight fided prifm*, terminated by three fided pyramid*. 
Its texture is foliated. It* fradure uneven. Luftre 3. 
Tranfparcncy, when in very thin plates, 1. Hardnefs 
from 9 to 10. Sp.gr. 3.333. Colour black, dark 
green, or yellowifh green. Streak white. Transmits a 
reddiSh yellow light. Before the blow pipe, it mch* 
into a greyifh coloured enamel, with a tint of yellow -f-. f Lt linn, 
A fpecimm, feemingly of thi* ftone, analyfed by Berg- 7"' * 
58 filtea, 
27 alumina, 
9 iron, 
4 lime, 
1 
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species 9. Hornblende f. 
Jmplnbohoi Hauy (e). 
This ftone enters into the competition of various hkndo. 
mountains. It* texture is very confpicuoufly foliated. *; Xirw. 
Fradure conchoidal. Fragments often rhomboidal. *i> 
Luftre 2. Opaque. Hardnefs 5 to 9. Tough. Sp. 
gr. 2.9 12 to 3.41. Colour Wack, bbckifh green, olive 
D d 



(1) Hift. General At Voyager, T. XVIII. 272, quoted by Hauy Jour, dt Min. N° XXVIII. 299. 

(c) Black mica is often nearly opaque. 

(d) Hauy, i»W. p. 295. Bergman, however, found pure mica iafuCiie per fe ; and thi* haa been the caf* 
with all the fpecimen* of Mufcovy glaf* which we have tried. 
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green, or leek green. Streak gretmifh. It neither be- 
comes clearic by friaion nor heat •. Before the Wow- 
.ipe it melts into ■ black glafs. A fpecimen of black 
"rd by Mr He 
37 filica, 
27 alumina, 
25 iron, 

J"' 
97 t 

species to. Rcfplcndent Hornblende. 

Then- arc two minerals which Werner conuders as 
varieties of hornblende, and Mr Kirwan as continuing 
adiilina fpec-cs. Thrfe, till future anal)fr« decide the 
point, we fhill place here under the name of refplcndcnt 
hornblende, the nime given them by Mr Kirwan ; and 
we mall defcribe them Separately. 

V arii i j 1 . Labradore hornblende. 

Texture, curved foliated. Luftre, in fome pofi- 
tions, o ; in other* metallic, and from 3 to 4. Opaque. 
Hardncfs 8 to 9. Sp. gT. from 3.15103.434. Co- 
lour, in mod portions, greyilh black { in others, it re- 
fleas a ftrong iron grey, fomctimes mixed with copper 
red. 

Variety 2. Sliiller fpar •. 
Texture foliated. Luftre metallic, 4. Tranfpareo- 
cy, in thin pieces, 1. Hardnefa 8 to 9. Sp. gr. 2.882. 
Colour green, often with a (hade of yellow ; alfo golden 
In fome poiitiont it reflect white, grey, or 
At 141° Wedgewood, hardened into a poicclain 
maf». A fpecimen, analyzed by Gmelin, was compofed 
of 43.7 filica, 

179 alumina, 
25.7 iron, 
1 1.2 



A L O G Y. ClafsL 

is amorphous. Texture fomewhat foliated. Ftaanre ftsplc 
uneven, aporcoching to the fplintery. Luftre t. Tranf- 

parency lcarce I. Hardness 9. Colour azure blue, 

and fomctimes brown and green. Streak white. Be- 
fore the blow-pipe, whitens and becomes tifty ; but is 
iafufiblc perje. 
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It has been found in the Haru, ftuck in a ferpen- 
tinc ruck. 

snots 11. Obfidian]). 
Jeehind agate. 
This ftone is found either in detached mafles, or form- 
ing a part of the rocks which compofc many mountains. 
It isufually in*e(led with a grey or opaque crull. Its 
fraaure is conchoidal. Its internal In it re 3. Tranf- 
parency I. Hardncfs 10. Sp. gr. 2.348. Colour 
black or greyiih black ; when in vety thin pieces, gTctn. 
It melts into an opaque grey mafs. According to Berg- 
it is compofed of 69 filkra, 

22 alumina, 
9 iron. 
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s6 species 11. Pttrilitc 

Fetriliu. ( Culh felfpar. 

• Kim i ^ n '* ^ 0DC f QXln & ,a tne m *f* °f mountains. It it 
3»j. amorphous. Texture foliated. Fraaure fplintery. Frag- 
ments cubic, or incliuing to that form ; their faces izn- 
polifhcd. Luftre 2. Tranfparency partly 2. partly t. 
Hardnefa 9. Sp.gr. 3081. Colour reddifh brown. 
Does not melt at 160" Wcdgewood. 

species 13. Frlfitef. 
Cornea felfpar. 

This done alfo forma a part of many mountains, and 

2 



si 
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Genus VII. sap. 
species 1. Felfpar J. 

This ftone forms the principal part cf many of the* »■.!. 
higher! mountains. It is commonly cryd-ll-zed. Iu ,,Su " 1 
primitive form, accor mg 10 De Lille, is a rectangular^"'/ 
prifm, whole bales are rhombs, with angles of 6j° and fin? 
* ' 5"t- Sometime* the edges of the priim are wanting, t f„ ,. 
and faces in their place ; a:id fo 1 crimes this is the caic^d 14. 
alfo with the acute angles of the rhomb. For a dc- 
fcription and figure of thefe, and other varieties, we re- 
fer the reader to Rome de Lijh % Mr Hauy f, and Mr • CnfiC. 
Pi*i%. ii. 46:. 

Its texture is foliated. Its ciofs fraaure uneven. » iW '". 
Fragments rhomboidal, and commonly fmooth and po- p "7 7l 
limed on four fides. Lufhe of the polilhcd faces often | Wis) 
3. Tranfparency from 3 to 1. Hardncfs 9 to to. tip. 
gr. from 2437 to 2.7. Gives a peculiar odour when ^^ft 
mbbed. It is made electric with great difficulty by' 1 "' *' 
ft iaion. Fufiblc per fe into a more or lets tranlparent 
glafs. When cry lUlliied, it decrepitates before the 
blow pipe. 

Variety 1. Pure Felfpar. 
Moon Jlone — AJulari.t. 
This is the purcft felfpar hitherto found. It occurs 
in Ceylon and Switzerland ; and was firil mentioned by 
Mr Sage. Luftre nearly 3. Tranfparency 2 to 3. 
Hardnels 10. Sp.gr. 2.559. Colour white; fome 
times with a (hade of yellow, grecu, or red. Its furtiec 
is fomctimes iridefecnt. 

Variety 2. Common Felfpar. 
Luftre of the crofs fraaure o ; of the fraAnre, in the 
direaion of the lainir.x, from ) to I. Tranfparency i 
to 1. Colour moil commonly fUfh red; but often bluitfj 
grey, yeliowiih white, milk white, brownifh yeilow ; and 
fomctimes blue, olive green, and even black. 

Variety 3. Libradore felfpar. 
This variety wis difcovcred 00 the coatt of Labra- 
dore by Mr Wolfe ; and fince that time it lias been 
found in Europe. Luftre a to 3. Tranfparency from 
1 to 3. Sp. gr. from 1.67 to 2.6925. Colour grey. 
In certain portions, fpots of it reflca a blue, purple, 
red, (1 green colour. 

Variety 4. Continuous felfpar. 
This variety moil probably belongs to a different fpc- 
cies ; but as it has not hitherto been analyfe;!, we did 
not think ourfelves at liberty to alter its place. 

It is found in large maffes. Texture earthy. Frac- 
Hire uneven, fometimes fplintery. Luftre o. TiaiU- 
patency 1. Hardnefa 15. Sp.gr. 2.609. Colour 
reddilh grey, reddifh yellow, flelh red. 

A fpecimen of green felfpar from Siberia, analyfei 
by Vauquclin, coutaincd 

62.83 filica, 
17.02 alumina, 
16x0 potaf?, 
3.0c lime, 
1.00 oxyd of iron. 
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inCltl 1. Lepidelite (f). 

l.ila'Ur. 

' i() This ftone appears to have been f rft obfcnrcd by the 
Ltpijtlte. Abbe Podi, and to have been ttrrt defcribed by De 
ICnBsA*- Bom f. Hitherto it has only been found in Moravia 
mil,, 1:91, j 0 Germany, and Sudcrmania in Sweden •. There it 
'' is mixed with granite in large atmrrphous maffes. It it 
/»'». it' compofed of thin plates, calily feparated, and not unlike 
cUm. uis. lhofe of mica f. Luftre, pearly 3. Tranfparency bc- 
tween 1 and 2. Haidnefs 4 to 5. Not cafily pulve- 
T" ' rifed t- S P- IF- from 2-816 to 2.8549 f . Colour 
ifV..-N°t.. of mafs, violet blue; of the thin plate*, filvery white. 

Powder white, with a lint of red j . Ilefore the blow- 
( pipe, it froths, and melts eafcly into a white femitranfpa- 
i u ' rent enamel, full of bubbles. Diffolves in hoi ax with 
I Lt lime, effcrvefrcncc, and communicates no colour to it . Ex- 
J»r it fervefecs (lightly with foda, and melts into a mid f pot ted 
A'<».N°li. with red. With microcofmic fait, it gives a pearl co- 
"%U loured globule f. 

f khfrtt, This ilonc was firft called lilalite from its colour, that 
A**, dt of the lily. Klaproth, who difcovered it* component 
CUm. sjaJL part*, gave it the nime of iepiJ'j'ite (c). 



an 
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It is compofed of 
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23 alumina, 
j S potaf*, 
5 fluat of lime, 
3 oxyd of mangantfe, 
I oxyd of iron. 

species 3. Leucite ||. 



LOGY. 

It was by analyfing this ftone that Klaprotfc difco- 
vered the prefence of potaf* in the mineral kingdom ; 
which is not the halt important of the numerous disco- 
veries of that accurate and illuftrioui chemiil. 

Lnicite is found fomctimes in rocks which have ne- 
ver been expofed to volcanic fire ; and Mr Dolomieu 
has rendered it probable, from the fubftarrces in which 
it is found, that the leucite of volcanoes has not been 
formed by volcanic fire, but that it cxiftcd pre«iou(ly 
in the rocks upon which the volcanoes hive afted, and 
that it was thrown out mattered in fragments of thefc 
rocks 

Genus VIII. sac. 
fpECirs 1. Emerald (x). 
This ftone has hitherto been only found en ilalliicd. G.VIII.iao 
The primitive form of it« ciyftals is a regular lixiided Emerald, 
prifm ; and the form of its intigrant molecules is a tri- 
angular prifm, whofc fides are fquares, and bafes cq;iila- 
tcral trhnglcs V The moft common variety of its cry- * lf "J, 
Hals is the regular fix fided prifm, fomctimes with the??? ft . 
edges of the prifm, or of the bafes, or the folid angles, 
or both wantingj, and fmall faces in their place f. The l J-ijj 16. 
fide) of the prifm are generally chsnnelled. ♦ 

Its textute is foliated. Its fracture conchoidal I.uflre { ''''', ^ 
ufually from 3 to 4. Tranfparency from 2 to 4. Caufes Hmn,Md. 
a double refraction. Hardncfs 12. Sp.gr. 7.65 to 
2.775. Colour green, becomes cle&ric by friction, 
but not by heat. Its powder docs not phofphorcfre 
i-hen thrown on a hot ironf. At 150' Wedjicwood r ^'"■"•i 
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Vejwtim of Kirwan— White %arntt of Vefttvius. 

This ftone is ufually found in volcanic productions, 
) A'iVw. i. xnd is very abundant in the neighbourhood of Vefuvius. 
S, S - It is always cryftallir.ed. The primitive form of its cry- 
ilals ia either a cube or a thoitihoidal dodecahedron, and 
its integrant molecules are tetrahedrons , but the varie- 
ties hitherto obferved are all polyhedrons : The moft 
common lia» a fpheroidal figure, and i« bounded by 24, 
cepul and fimilar trapeviods-f ; fomctimes the face* are 
12, 18, 36. 54, and triangular, pentagonal, &c. For 
a defcription and figure of feveral of thrfe, we refer the 
reader to Mr Hauy -\. The cryftala vary from the fizc 
of a pin head to that of an inch. 

The texture of the leucite is foliated. Its fraclure 
fomewhat conchoidal. Lullrc 3; when in a ftate of 
decompofitiono. Tranfparency 3 to 2 ; when decom. 
poling o. Hardnefs 8 to 10 ; when decomposing ( to 6. 
tip. gr. 2.4^43. Colour white, or grey iih white (h). Its 
• Vtuntl' powder caufes fyrup of violets to aiTume a green colour* . 
It is compolcd, as Klaprofh has fiiewn, of 
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54 W'ca, 
23 alumina 
22 potafs. 
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it melts into an opaque coloured maf*. According to 
Dolomicu, it is fuhble per ft by the blow-pipcf. 

Tlria mineral was formerly fubdivided into two diftinft | Mi. 
fpecies, the emerald, and beryl ax aqva m.trina. Hauy 
demonftrated, that the emerald and b.'ryl coirefponded 
exaftly in their ftrufture and properties, and Vauqiulin 
found that they were comoofed of the fame ingredients; 
henceforth, therefore, they mull be confidtrcd as va- 
rieties of the fame fpecies. 

The variety formerly called emernlA varies in colour 
from the pale to the perfect green. When heated to 
1 20 0 Wedgewood, it become* blue, \mt recovers its co- 
lour when cold. A Ipecimcit, analyfcd by Vauqutlin, 
was compofed of 

64.60 filica, 
14.00 alumina, 
13.OO glucina, 
3. to oxyd of cliromum, 
2.56 lime, 

2.00 moifturc or other volatile ingredient. 

99.66 |i I /*«». * 

The beryl is of a grcyilh green colour, and fomctimes Wi ' , 
blue, yellow, and even white : fomctimes different co- 
louts appear in the fame ftone j It is found in Ceylon, f Thhmim, 
different parts of India, Bra/ii, and e-fyecially in Siberia 
and Tartary, where iu ciyftals aie iomeitines a foot 

Dd2 longer. fJM 



(r) K'trv). I. 2tR. — Karfien, Beob. tier BetTtn, 5 Band. 71. — Klcf>r<rtl> Bei/rLgr, I. 279. and II. 191. 
(c) That is, fcaie Jlone, or Hone compofid of fcalcs : From the f<aU of ajjjL, and a Jione. 
(h) Hence the name leucite, from *<!-«'«. <ivl<iie, 

(1) See Jour, de Alin. N 0 XXVII. 194. and 201. and Klaprothi'i Bcilr'Jge, II. 39. 

(k) Kir. I. 247. and i^.—Dolomieu. Maiuzm EneydoitSque, II. 17. and 14'j. ; and Jour, dr Alin. N"> 
XV11I. 19.— Klaproth Beitrdge, U. It. 
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of beTyl, analyfcd by Vauquelin, 



cur. r. 



6 9 

13 alumina, 

16 glucina, 

l.j oxydof iron. 
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C*f.jx»iiu j t wa , b- analyfing this ft one that Vauquelia difco- 
vercd the earth which he called gUcuuu 

6% 

C.TX t«S. GEMUJ IX. SAB. 

Staurolite. spfcies I. Staurolite *. 

• Kirw. i. st^Jreofat 0 f Lamctherie and Hauy — Hyavnlhe blanche 
crucijhrme, var. 9. of Rome de Llflfc 
Thia (lone hat been found at Andreaflicrg m the 
Harts. It is ciyftallued, and the form of its cryflaU 
ha* induced mineralogifis to give it the name of croft- 
t Fif »7- fi one - l l » cryftalsf are two four fided flattened prifms, 
terminated by four-ilded pyramids, interfering each 
other at right angles : the plane of ictcrfcction palling 
longitudinally through the priftns (t). 

Its texture ia foliated- Its luflxe waxy, 2. Tranf- 
parency from I to a. iIardm.G» 9- Brittle. Sp. gr. 
3.3(5102.361. Colour milk white. When heated 
flowly, it loles o 1 5 or o. 1 6 partt of its weight, and fall* 
into powder. It cfFervcfcet with borax and microcof- 
mic fait, and ia reduced to a greenifii opaque mafs. With 
foda it melts into a frothy white enamel. Wheu its 
• powder is thiowu on a hot coal, it emits a grccnilh 
a NW»t, yellow light f. 

-nalyfcd by Weftrum was compofed 0/ 



Sc. 



44 filica, 
20 alumina, 
20 barytcs, 
16 



»C* 



100 

Klaproth found the fame ingredients, and nearly ia 
the fame proportions^. 

A variety of ftaurolite baa been found only 
which has the following peculiarities. 

Its luttre is pearly, 2. Sp. gr. 2.361 
brownilh grey. With foda it melts into a purplifh and 
yellowifli frothy enamel. It is compofed, according to 
Weihum, of 47.5 filica, 

12.0 alumina, 
20.0 barytcs, 
16.0 water, 
4.5 oxydsofii 

ICO.O 



<3 

O. X. ASI,. 

Chryfjte- 

i Oriental chryfiSU of jeweller*— Cymopb<me «f Hauy. 



Genus X. I. a»i- 
irtCttl 1. Chryfoberyl •. 



is to its breadth as 4/3 to f , nn4 to its tbicknefs ^2 
to if. The only variety hitherto ohfrrved-it an eicrht- ****** 
fided prism, terminated by (ix fided funiroit«{. Two of , f 
the faces of the prifm are hexagon*, two are tedangle*, j ri^ , J 
and four trapesiums ; two faces of the fumrnin are rec- 
tangles, and tbe other four trapeziums. Sometimes two 
of the edges of the prifm are wanting, and fmall facet 

in their placef. »^ 

It* texture it foliated. Lamina; parallel to the 
of the prifm. Lull re 3 to 4. Tranfparency 3 to a.iu. 5. 
Caufes fingle refraction. Hardneft 12. Sp. gr. from 
3 698 1 to 5.7961 || . Colour yellowifli green, furfacel Wwm 
fparkling. It it infufiblc by the blow pipe per ft, and I 
with foda. 

A fpeciroen^f chryfoberyl, aoalyfed by Klaproth, 



i c -,t -, 
I. lOt. 

»« 

G.X.i ui. 
Hjajte, 



7< 5 

18 0 fihea, 
6.0 lime, 
1.5 oxyd of iron. 
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Genus X. 2. sal. 
SPtcias 2. Hyalite *. 
This ftone is frequently found in trap. It 
in grains, filaments, and rhomboidal mafles. Texture fo- * Drm - •■ 
Hated. Fradure uneven, inclining to conchoidal. Luftre** 6 " 
glaffy (m). t to 3. Tranfparency 2 to 3;foinetimcs, tho' 
Icldom, it is opaque, llardneft 9. Sp. gr. 2. 1 1 f . t Kimm* 
Colour pure white. Infufiblc at 1 jo° Wcdgewood ; u 
but it yields to foda J. According to Mr Liuk, it i» l 
compofed of 57 filica, 

iS alumiaa, 
15 lime. 

90 and a very little iron R. !fcit$i. 
Speciet 3. jEdcliie*. 
This ftone has hitherto been found only in Swedes jf^-r 
at MofTebcig and iEdclfors. From this laft place MnjCn i. 
Kirwan, who firft made it a diitioct fncciet, bat given »7*- 
it the oamc which we have adopted. It was fiift men- 
tiooed by Bergman t. Its form is tuberole and knotty. •* 
Texture ttriatcd j fometimet rcfemblcsquattz. Luftre'"' 
from O to 1. Sp. gr. 2.515 after it has abiorbed wa- 
ter %. Colour light grey, often tinned red; aMo yel.' *** *?T 
lowrtn brown, yellowifh green and green. Before the^*' 
blow pipe it intumefces and forms a frothy n. Acids 
convert it into a jelly 9. A fpecimca from Moffebeig, f B*t *. 
ajalyfed by Bergman, contained »»?• 
69 filica, 
20 alumina, 
8 lime, 
3 water. 



Hitherto this ftone hai been found only in Brazil, 
the ifland of Ceylon, and as fome affirm near Nortfokink A fpecrmcn 
in Siberia. Werner firft made it a diftin£t fpecies, and m >" 
gave it the rame which we have adopted. It is ufually 
found in round mafles about the fizc of a pea, but it is 
fometimet alio cryftalli/e-'. The primitive form of its 
is a four fided rectangular prifm, whofe height 



100 1| 

^delfort yielded to the 

62 filica, 




I! OM 



1 



Gtntt 



(1) Sec GU'ot, Jour. At Phyf. T-93, p. I and 2. 

( m} Hence probably the name hyalite, which was impofed by Werner from '»«Xif, g Uift t and i&uaftne. 
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Cewrs X. 3. iawl. 
tpsciis 4. Zeolite (n). 
This done was firft drfcribed by Cronftedt in the 
Stockholm Traafi&ioriii for 1756. It it found fomc 
time* amorphous and fometimes cryflallized. The pri- 
mitive form of it* cryftal* is a rectangular prifm, whofe 
bafcB are fquares. The mo ft common variety it a long 
four Gded prifm, terminated by low four Gded pyra- 
mid.'. 

It* textnre i* ftriated or fiHrous. It* luftre ia 
filky, from 3 to 1. Tranfparency from 2 to 41 fomc- 
time* 1. Hardnef*6to 8; fometime* only 4. Abforb* 
water. Sp. gr. 2.07 to 2.3. Colour white, often with 
a (hade of red or yellow ; fometime* brick red, green, 
blue. When heated, it become* electric like the tour- 
£*^f U ' malinef. Before the blow pipe it froth* (o), emit* a 
phofphorefctnt litrht. and melt* into a white femitranf- 
parent enamel, too foft to cut glaf*. and folublc in acid*. 
In acid* it diflblve* (lowly and partially without effet- 
vefcence ; and at laft, ur.lcf« the quantity of liquid be 
too great, it i* converted into a jelly. 

A fpecimen of zeolite ( p ). analyfed by Vauquclfn, 
5 3. co ftlica, 
27.00 alumina, 
9-46 lime, 
10.00 water. 
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♦ppcies y. StiTbite. 
Tbi* ftone was firft formed into t diftinft fpecie* by 
Mr Hauy. Formerly it wa* coofidered a* a variety of 
zeolite. 

The primitive form of it* cryftals i* a rectangular 
prifm, whofe bafe* are rectangle*. It cryftallize* fome- 
timet in dodecahedron*, conlifling of a four fided prilm 
with hexagonal faocm terminated by four-fided fummits, 
whofe facet are oblique parallelogram* ; fometime* in 
fix - tided prifm*, two of whofe folid angle* are wanting, 
and a fmall triangular face in their place *. 

It* texture is foliated. The lamina are eaflly fppa- 
rated from each other; and are fome whit flexible. 
Luftre pearly, 2 or 3 (q^). Harduefs inferior to that 
of zeolite, which fcratche* ftilbite. Brittle. Sp. gr. 
<j. .■,'../. 2.5cof. Colour pearl white. Powder bright white, 
fometime* with a made of red. Thi* powder, when ex- 
pofed to the air, cake* and adheres as if it had abforb- 
ed water. It caufes fyrup of violets to aflame a green 
colour. When (tilbilc is heated io a porcelain crucible, 
it f wells up aud aflumrt the colour and fernitranfparen> 
cy of baked porcelain. By this procefi it lofe* o. 18 j 
of it* weight. Before the blow-pipe it froths like bo- 
rax, and then melt* into an opaque white 
el §. 



According to the analyfu* of Vauquclin, it u compo- 
fed of 52.0 filica. 

17 5 alumina, 

9.3 lime, 

ii.f 




Dolomieu, 
It wai firft 
Mincralogifta 



97* !l 
.'pr errs 6. AnaJcime, 

Tliiii (lone, which was difcovered b 
is found cryflallized in the cavities oflav 
made a diitinct fpecie* by Mr Hauy. 
bad formerly confounded it with zeolite. 

The primitive form of its cryftals ia a cube. It is 
fometime* found cryflallized in cube*, whofe folid angles 
are wanting, and three fmall triangular face* in place of 
each ; fometimes in polyhedrons with 24 faces. It is 
ufuall fomewhat tranfparent. Hardneft about 8 ; fcratch- 
cs g'.afs fligruly. Sp. gr. above 2. When rubbed, it 
acquires only a fmall degree of electticiry, and with dif- 
ficulty (*.). Before the blow-pipe it melt* without 
frothing, into a white femitranfparent gUTi". 



? n;j. 104. 
•s 



Gemus X. 4. StA. 

•Lazulitef. 



• K~v, 



species 7. Lazulitef. Elaft-i 
Thii flone, which i. found chiefly in the northern * 
p^rt* of Afia, has been long known to mincralogifta by c.X.4.tt*. 
the name of i'P'u latull. This term has htco contrafl- Limine, 
td into latuttte by Mr Hauy ; an alteration wluch wa* > Kkw, i. 
•ertainly proper, and which therefore we have adopted. »«3- 

JLazuIice i* always amorphous. Iu texture is earthy. 
It* fracture uneven. Luftre o. Opaqitc, or nearly to. 
Hardnef* 8 to 9 Sp gr. 2 76 to 2.945 %. Colour \ Brifii. 
blue (s) ; often fpottcd white from fpecks of quartz, 
and yellow from particle* of pyrites. 

It retains its colour at 100" Wcdgtwood; in a high- 
er heat it intumefee*. ani reek* into a ycllowifh black 
maf*. With acid* it effervesce* a Kttle, and if prcvi. 
oufly calcined, forms with them a jeDy. 

Margiaff publilhcd an analyfitof lazubte in the Ber»- 
lin Memoir* for 1 758. Hi* analytic has Cncc been 
confirmed by Klapmth, who found a fpecimen of it to 
46.0 lihea, 

»8.o carbonat of lime, 
6.5 fulphat of lime, 
3.0 ox yd of iron, 
2.0 water. 



uur. i6r. 



lOO.Q§ 
GEMfS XI. SALI. 

specie* 1. Garnet (t). 
This (tone i* found abundantly in many mount 
It is ufually cryflallized. The primitive form of it* 
cryftal* 



96. 



70 

C M .AlU 



(») Kinxt. I. 278.— CuettarJ, IV. 637. — Butquet, Jlfcm. Sjv. Etraag. lX. 576 — PeMetier, Jomr. de Phjf. 

XX. 420. 

( o) Hence the name xeiftte, given to this mineral by Cronftedt ; from to ferment, and "?•(, a fione. 
(p) Dr Black wa* accuftnmcd to mention, in tire courfe of hi* lecture*, that Dr Hutton had difcovered foda 
in zeolite. Thi* difcovery has not hitherto been verified by any other chemical mineralogift. 
(«J Hence the name given to this mineral by H*uj,Jlilbitr, from r}^C», t 9 Jhiae. 
(a) Hence the name anai+me given it by Hauy, from tvrai. 
( s ) Hence the name la%n/ite, from an Arabian word azu/, which Cgnifie* blue. 

(t) Kirtv. I. 258.—^^^, Difquifitio tbrfco-chjnic* Granatonm, Sic—P*f*m<,t, Jew. dr Pbyf. Ill* 
442. — W'ltglcb) Aim. dt Ciim. L 931. I 
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Earths an*! cryftA i< a deulecar.t irac *hofe Heirs arc rhomb}, with 
. St "' lM : angksof 78° 31' 41', and «*o' J >6 • The inclina- 
" tioti of the rhombs to each other «3 no". This dods- 
cahec'itjii miy ire c> 'nitd-red a» a four fidci pram, ter- 
• minate-d by fonr-fideJ pyramids * . It is divitible into 

v ;»» 'an<jf° ur 1 arallclopiped*, whofc Iwles are rhomb* ; ar.d each 
J'j'u<r.W«*, of theft may be divilcd into tour tetiahrdrons, whole 
sVdtvs, fides are ilofcelcs triangle?, equal an<l limi'.ar to either 
*v«. 30J. Q f t » ie }, a j, M into which tie rho;rr>oidal taces of the 
dodecahedron a;c divided by their ft.orter diagonal. T!ie 
\ Htaj.iliJ. integtant molecules of garnet arc fimilar tetrahedrons-}-. 
*'*• Sometime* the edges of the dodecahedron are wanting, 
and finall faces in their place ; and fometimc* garnet, is 
ctyftdUized in polyhedrons, having 24 trapezoidal face*. 
For a dcfcription and figure of thtf :, and other vsrie- 
tico of garntt, vfc tefcr to Rom^ tie l.ijlt and ffanj J. 

The texture of garnet, as Bergman firlt (hewed, 13 
foliated ][• let fra&urc commonly corvchoidal. Inter- 
nal luftre from 4 to 2. Tranfparency from 2 to 4. ; 
4 Hny, fometimes only 1 or 0. . Caufes Crgle refraction }. 
m" N° Hardnef* from 10 to 14. Sp. gr. 3 7 5 to 4.188. Co- 
xiviii. »6o. l° ur ufually red. Often attracted by the magnet. Fu- 
fible per Ji.bj the blow pipe. 

■ / 'ar'uly i . Oriental garnet ( v ) . 
Internal luftre 3 to 4. Tiaofparcncy 4. Hirdnrfs 
. 13 to 14. Sp. gr. 4 to 4.188. Colour deep red, in- 
, dining to violet (s). 

Variety 2. Common garnet. 
Fracture uneven, inclining to the coneJuidal. In* 
• ternal luftre 2 to 3. Tranfparency from 3 to c. Hard- 
nef* 10 to 11 j fometimes only 9. Sp. gr. 3.7? to 4. 
Colour commonly deep red, inclining to violet ; fome- 
times verging towards black or olive ; fometimes leek 
green, brown, yellow. 

Variety 3. Amorphous garnet, 
c-'troflure flaty. Luftre j. Tranfparency 2 to 1. 
Hardncfs II to 12. Sp. gr. 3.89. Colour brownifh 
or blackifh ted. Found in Sweden, Switzerland, and 
the Eaft Indies. 

A fpecimen of oriental garnet, analyfed by Klaproth, 
35-75 fi«ca. 
27-25 alumina, 
36.CO oxyd of iron, 
o.a e oxyd of manganefc. 

A fpecimen of . red garnet, analyfed by Vauquclm, 
52.0 lilica, 
20.0 alumina, 

1 y.o oxyd of iron, 
7 7 lime. 

A tpecimen of bbek garnet yielded to the fame the- 
43 lilica, 
16 alumina, 

2 3 lime, 
16 oxyd of iron, 
. 4 moiiluie. 



• fritt', 
«i. 16. 
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Mr Klaproth found a fpecimen of Bohemian garnet, B»tjsi 
compofed of 40.00 nlica, . """"-^ 

28.50 alumioa, * 
iti.co oxyd of iron, 
10 00 mtgncfia,- 

3-5° Kate, 
.i j oxyd of mangaaefe. 

98.7511 Siu. 

nr-rnrs 2. Thumcrftonc*. 7« 
Taurine of Lametherie — Axinite of Hauy. Thaaaer- 
This (tone was firft defcribed by Mt Schrebcr, ■rb»J l Jj^ i 
found it near Bilme d'Aurts in Dauphinc, and gave it 19J*- <M 
the nime ofjbori vich'f. It was afterwards found near 7«». 
Thum in Saxony, in confequence of which Werner* ™> 
called it tKumetjlone. ^ ^ 

It is fometimes amorphot:s ; "but more commonly u. j^. J 
cryflallized. The primitive form of its cryfials is a 
rectangular prifm, whofe bafes are parallelograms with 
angles of lot 0 32' and 78' 28'+. The mot! ufual va- 1 
riety is a flat thomboidal parallclopipcd, with two °f ^ft, jp 
its oppofite et'gci wanting, and a lmall face in place *?f xivii. 164. 
each J. The laces of the parallcloptped ate generally j Fig 11. 
ilreaked longitudinally. J}' I* 

The texture of thumerflonc U foliated. Its fracture ** 
conchoidal. Luilrc 2. Tranfparency, when cryftalli. 
zed, 3 to 41 when amorphous, 2 to 1. Caufea fimplc 
refraction! . Hardntfs 1 o to 9. Sp gr. 3.2916. Co- 1 oa^«sl 
lour clove brown; fometimes inclining to red, green, 
grey, violet, or black. Before the blow-pipe it trotha 
Cke zeolite, and melts into a hard black enamel With 



borax it exhibits the fame phenomena, or even when 
the ftone is limply heated at the end of a pincerf. Vj^f^ 
A fpecimen of thumerflone, analyfed by Klaproth, N , 



contained 



52.7 lilica, 

25.6 alumina, 

9.4 lime, 

9.6 oxyd of iron with a trace of 
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analyfed by Vauquclio, 
44 Ghca, 

18 alumina, 

19 lime, 

14 oxyd of iron, 
4 e>xyd of mangsncfe. 



•rrcirs 3. I'rrhnite (v). 
Though this ftone- had been mentioned by Sage f, ^ Miml 
Rome de I.iflc *, and other mine'ralogifts, Werner »a • s , ; 
the firll who properly difl inguiftu t! it from other mine- • Crjfefif- 
rais. and made it a dtftmct fpccicS. The fpecimen" -1 ^' 
which he examined was brought trom the Cape of 
tiood Hope by Colonel Prrhu ; hence the name preb- 
nite, hy whuh he dillinguiihtd it. It wsi found near 
Dumbarton by Mr Crotchet ; and iince that time itf A<m*> 
has been obfrtvrd in other parts of Scotland. OfeLu* 

It 



1* 

rrrb re 



(v) This teems to bf the (arlmeU (*•*('*) of Thcophtaftu?, and the tarhuncuht garameatt'uui of other ancient 
w'iters. See HUP* Th.upl.nylut "(' p. 74 and 77. 

(x) Hence, according to many, the numv-gtirnet (in Jjtin ^ranttui), from the refemblance of the flone in co- 
lour to Use b'ofToms of t ie pomegranate. 

(v) AW. I. t^—Hagemfratnt Jour. & Vhyf. XXXII. 8i.-%<, iHJ. XXXIV. ^.-K/^rott, Bit*. 
Jer Berlin,! Battel. 211. And dt Chim. I. 201, 
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Order I. 

Ijrth »nJ It is both amorphous an J cryftallized. The cryflala 
potts tre j„ groupi. and confufed : they fcem to be (our- 
" 'iided ptifms with dihedral fummits j. Sometime* they 
«mT2 ,rc fix l'uicd plates, and fometimes flat rhom- 

jW,» N 3 boidal parallelepipeds. 

h/jl Its texture is foliated. Fraftare uneven. Internal 
luilre pearly, fcarctly 2. Tranfparcncy 3 to 2. Hard- 
, ncf> 9 to IZ: Brittle. Sp. gr. 2.(1969 ]. Colour 



MINERALOGY. 

Grmus XIT. 1. am?. 
CtKCtlfl 1. Cyanitc*. 
Sappare of Saoffure. 
This fWe was ftrlt defcribed by Mr RaufTurr, theo.x'l? iuv 
fon, who pave it the name of Jjtpfartf. It ia common- Cianite. 




lb*** 



tab. 1. 
Kt. 



«, HW tr.d 

*»»r. it 

thf. K* 
mu. 8 1 • 

Th.ilile 

:i. 4CI. 



apple green, or grcroiih grey. Before the blow-pipe it 
froth* n orc violently than zeolite, and melts into a 
brown enamel. A fpecimen of prchnile, analyfed by 
Elaproth, was compofed of 

43X3 filica, 
30.33 alumina, 
ifl.33 lime, 
3.66 oxyd of iron, 
1.16 air and water. 

99-3 ' $ 

Whereas Mr Haflenfratz found in another fpecimen 
50.0 lilica, 
20.4 alumina, 
23.3 lime, 
4.9 iron, 
.9 water, 

•5 
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arccies 4. Thallitc. 
Gti-tn Jborl of Dauphiuc of Dc Lille*— Dttyinnitc of 
SaulTure. 

This done is fonnd in the tuTurea of mountains j and 
hitherto only in Dauphint and on Chamouni in the Alps, 

It in loinr timet amorphous, and fumetimea cryftalti." 
zed. Tha primitive form of it* cryftals is a reftangu. 
hr prifm, whofc bafes are rhombs with angles of 1 1 4' 
37', and 65" 23'f- The moll ufual variety ia an elon- 
gated four.fided prifm (often flattened), terminated by 
four fid (d incomplete pyramids §; fometimes it occurs in 
regular fix-fidcd prifms $. The cryilals arc often very 
flenclcr. 

Its texture appears fibrous. Loftre inconneer- 
able. Tranfparcncy 2 to 3, fometimes 4 ; fometimes 
neatly opaque. Caufes Angle refraction. Haidnefs 9 
to 10. Brittle. Sp. gr. 3.4529 to 3.46. Colour 
dark green (/.). Powder white or yellowifh green, and 
fcrls dry. It docs not become electric by heat. Be- 



»f fopfi 

ly found in granite rocks. The primitive form of ks * Kira *■ 
cry (bis is a fuur-fidcd oblique prifm, whofe fidca are ^'^f^ 
inclined at an angle of 133'. The bafe forms with one w'/ixiv. 
fide of the prifm an angle of 103"; with another, an angle 
of77\ It is fometimes cryftallized in fix-nded prifms J . t 7"*- * 

Iu textute is foliated. Lamina; long. Fragments'^ ™ r « 
long, fplintery. Luftre pcaily, 3 to 3. Tranfparcncy jh" 
of the lamina; 3. Caufes Jingle refraction []. HardncfsJW. it 
6-109. Brittle. Sp. gr. from 3.092 to 3.622 §. Feels ^sT»".N° 
fomewhat greafy. Colour milk white, with fhadea of "u"'' 
/ky or prumau blue (a); fometimes bluifh grey; fome- J xl^ag.' . 
times partly bluifh grey, partly yellowifh or greenifh 
pey. 

Before the blow pipe it becomes almoft perfectly 
white ; but does not melt. According to the aaaJyfia 
of SaulTure, it is compofed of 

66.92 alumina, 
13.25 magnefia, 
12.81 filica, 
5.48 iron, 
lime. 

ioc.»7f iy*,. t, 

Cyanite has alio been analefcd by Struvius and Her- tfy. UU. 
mann, who agree with SauTure as to the ingre-f ients ; 
but differ widely from him and one another as to the 



propottions. 

Struviuj. 

Jj - 

51.5 - 
j.o . 
40 - 

9 6.j» 



Hermann. 

30 alumina, 
- 39 magnefia, 

• 23 filica, 

2 iron, 

• 3 
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GtKUS XII. 2. MSA. 

species 2. Serpentine (b). 
This (tone is found in amorphous msJTes. 
ture is fplintery. Luflre o. Opaque. Hard 
7. Sp. gr. a. 2 645 to 2.709. Feels rather 



m/j, i ?5iO. 
f IhU. 



Itsfrac- °- 

„ t„ A. M} * 

^'^'"ScriW.e. 
hift, al- 
moft grealy. Generally emits an earthy fmell when 
bteahed upon. Its colours are various fhades of green, 
yellow, red, grey, brown, blue : commonly one or two 

in 



atf 



fore the blow pipe, froths and melts into a black flag, colours form the ground, and one or more 
.»«vl With borax melts into a ^reen bead ||. fp°t« « »«ns (c). 

""i A tnrrimin of thallitc. mbU hv Mr Drfc.itilv. Before the blow-pipe it hardens and docs not melt. 

A fpicimcn of Terpentine, anal) fed by Mr Chtnevix, 
contained 34. ^ magnefia, 

lX.o ulica, 



A fpecimen of thallitc, analyfed by Mr Dcfcotils, 
cerat aincd 37 fili<-t», 

27 alumina, 
t 7 oxyd of iron, 



as- «io. 



14 lime, 
1.5 oxyd of 

96.5 j 



23.0 alumina, 

4-! oxyd of iron, 

e.y iime, 
ro.; water. 



101. o* 



(7.) Hence the name tbalfit* given it by Lamctherie, from 5a> >. { , a gnai /at/. 
(a) llcncc the name tJOBlle, impofed by Weriier. 

(a) Kirw. I. 156 Margraf, Alan. Btr/in, 1759, p. 3.— Baytn, J.ur. ,le Phyf. XIII ^i.— Maytr, CrtPi 

Anvahy 17^(9, II. 416. 

(c) Hence the uame/rr/«/;«r, giteo to the ftone from a Cuppcfcd rcfeiuLlaucc in cdoun to the Iki:i of 
ferpent. ,. 



Geku< • Jv. it 

Clte.xivtf 
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MINERALOGY, 



Xill. MIAI. 

speciks t. Potftouef. 

Thi* ftone u fouod in ncft* and bed*, and n alwaya 
imorphoui- Its ftructure it often flaty. Texture un- 
duhtiru»ly foliated. Luflre from I to 1. Traofpa- 
rency from i too; fbmctimca 2. Hardncf* 4 to 6. 
Brittle. Sp. gr. from 1.8c ji to 3.023. Feel* grea- 
fy. Sometime* abforba water. Colour grey with a 
(hade of green, and (bmetimca of red or yellow ; fomc- 
timea leek green ; fometimet fpcckled with red. 

Pocflone is not much affected by fire ; and hu therr- 
fore been made into utcnfil* for boiling water ; hence 
its name. 

According to Wiegleb, the potftonc of Como < 
tain* 38 magnefia, 

38 iilica. 
7 alumina, 

5 iron, 

1 earbonat of lime, 
1 fluoric acid. 



Ckfal 

A fpecimen of the fame wlety yleUod Mr Hap. £■£ 
sr 11.92 oxyd of ir»- 

37.50 filica, 

4.17 alumina, 
43-75 magnefia, 
1.06 lime. 



, truly fed by fhn^^*- 




Chlorite. 
• Kirv. t. 

M7- 



EC 



srf-ciss 2. Chlorite*. 
Thi» mineral enter* aa an ingredient into different 
mountain*. It ia fometimcs amorphous, and fometimet 
cryrtallired in oblong, four fided, acuminated cryftal*. 
It* texture i» foliated. It* luttie from o to a. O- 
HardiKf* from 4 to 6 j fornctime* in loofe 
Colour green. 

Vary,* 1. Farinaceou, chlorite. en> ht blue . 

Compofed of icalc* fcarcely cohering, either heaped 
together, or inserting other ttonc*. Feel* greafy. Give* 
an earthy fmcll when breathed on. Difficult to pnlve- 
rife. Colour graf* green j fometime* grecnilh brown; 
fornctime* dark green, inclining to black. Streak white. 
When the powder of chlorite i* cxpofed to the blow- 
pipe it become* brown. Before the blow pipe, farina- 
ceout chlorite froth* and melt* into a dark brown glaftj 
• F«-f»n*..with borax it form* a green i/h brown glaf* V 



100.0 % 

A fpecimen of the Gceood 
fame chemift, contained 

to. I 5 oayd of iron, 
41.15 fiWca, 

39-47 
1.50 
1.50 

On the fflopofition that thefe analyfe* are accurate, - 
•the ewtrmmi* difference between them it a dcraontl ra- 
tion that chlorite it not a chemical combination, but a 
mechanical mixture. - 

GtttOI XIV. JLA«. 

trscifc* 1. Siliccou* fpar (d). ^ 
Thi* ftone ha* been found in, Tranfylvmnia. Iti*^ 
cryilallized in 4 or 6 tided prifmt, channelled tranf- 
verfely, and generally heaped together. It* texture it 
It* luarc filky, 2. It* colour* white, yellow. 
According to Bindheim, it 
6 1 . 1 iilica, 
21.7 lime, 
6.6 alumina, 
5.0 magnefia, 
i-J oxyd of iron, 
3-3 



'nr. dt 
,•67. 



Variety 
Thi* variety i« 



dnef* 6. 
Streak 



f Am. dt 
Ctim XXX. 



2. Indurated chlorite, 
rftalliscd. Lottre 1. Han 
Feel meage. Colour dark green, almoft black 
mountain green. 

Variety 3. Slaty chlorite. 
Sr.TUCT.ure flaty. Fragmenu flatted. Internal luftre 
t to 2. HardneCi 5. Colour greenilh grey, or dark 
green inclining to black. Streak mountain green. 
A fpecimeu of the lirft variety, nnafyfed by Vauquc- 

lin, contained 43-3 OT T d >«">• 

26.O filica, 

15.5 alumina, 
tf.o magnefia, 
2.0 muriat of potaf*, 
4.0 water. 

t 
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Gekui XV. laNUi 
trECE* 1. ArgiUitef. 
drgillacevui Jhtftvi — Common Jlote. 
Thi* ftone conftitutct a pait of many mountain* 
Iu ftrudure i* flaty. It* texture foliated. 



**■**■ 
\ fcr».>. 

Fractnre'^ 



fplintery. Fragment* often tabular. Luftie molt com- 
monly filky, 2 ; fornctime* o. Tranfparency from o to 
I. Hardnefs from 5 to 8. Sp. gr. from 2.67 to 2.88. 
Doe» not adhere to the tongue. Give* a clear found 
when llruck. Often imbibe* water. Streak white or 
grey. Colour moll commonly grey, with a, (hade of 
green, or black ; fometime* purplilh, ycllowim. 
Lain green, brown, bluiih black; fometime* ftriped 
or fpotted with a darker colour than the ground. 

It i* compofed, accordion to Kirwan, of filica, alu- 
magncfia, lime, oxyd of iron. In fome varietie* 

the 



blue. 



{»} I* thi* the //vmofoe of Lowitz from the lake Baikal in Siberia > If fo, the name of the genua ought to be 
si x ; for he found it to contain no alumina. According to hi* analyfi*, it wa* compofed of 

52 filica, 
20 lime, 

1 2 earbonat of lime, 
12 



The 
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O.XVI. 

U4CMI. 



Order I. MINER 

Einhi m4 the lime Is wanting. Scweral varieties contain i confi. 
derable quantity of carbonaceous matter. 

GtNUS XVI. SL.SCMI. 

SUCIKI i. Smaragditc. 
This ftonc was cslled fmaragditt by Mr SimTure, 
fiom fame refcmblsncc which it Im to the emerald. 
It* texture is foliated. The laminae are inflexible. 
Fracture even. Hardnefs 7. Colour in fomc cales 
fine green, in other* it has the gTey colour and metallic 
luftrc of mica : it afluinrs all the (hades of colour be- 
tween thefe two extremes \. 

According to the analyfi* of Vauquelin, it is compo- 
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CUm. six. 
106. 

St 

O. XVII. 
(M. 



fed of 50.0 filica, 

13.0 lime, 
1 1.0 alumina, 
7.5 oxyd ofchromum. 
6.o ir.agnef:a, 
5.5 oxyd of iron, 
1.5 oxyd of copper. 

94- it 
Genus XVII. iu. 
trEcus I. Kiffckil*. 
Myrfm — Srafrotb . 
This mineral is dug up near Konie in Natalia, and 
Kiffekil ,*, employed in forming the bowls of Turk in tobacco 
* A, " M " ' pipes. The fair of it fupports a large monaflery of 
" 44 *dei«ifcs eftablifhed near the place where it is dug. It 
is found in a lareje fiffurc fix feet wide, in grey calcare- 
uu» earth. The workmen aflcrt, that it grows again 
f >•-><•„- : in Use offuret, and pufrs itfelf up like froth (a). This 
""'neral. » nc n frcft dug, is of the confidence of wax ; 
\t7. tmu • «U colour is yellow ; its fp. gr. 

I KUfmb. '-ooo % - when thrown on the fire it f wests, emits a 
fetid vapour, becomes hard, and perfectly white. 

According to the analytis of hlaproth, it is compo- 
fed of 5°-$o Mica, 

17.25 magnefia, 
25.00 water, 
5.00 carbonic acid, 
.50 lime. 

( BntrSg,, 98.25 ^ 

« 

species 2. Steatites (r). 
Though this mineral was noticed by the ancients, 
little attention was paid to it by mineralogifts, till Mr 
Pott pubblhed his experiments on it in the Berlin Me- 
moirs for 1747. 

It is ufually amorphous, but fometimes k is cryftalli- 
ted in fix-fidcd prifms. Its texture is commonly earthy, 
but fometimes foliated. I.uftre from o to a. Tranf- 
parency from 0 to 2. Hardnefs 4 to 7. Sp. fir. from 
• Mrjfm. 2 - 6t to a. 7 94*. Feels grcafy. Seldom adheres to 
the tongue. Colour ufually white or grey ; often with 
Surrtv. Vol. II. Part I. 



A L O G Y. 

a tint of other colours ; the foliated oommoijy grten- 
Does not melt per ft before the blow-pipe. , 
Farietj 1. Semi-indurated ilcatiut. 
Texture eat thy. Fradtire fometimes coarfe fplin- 
tery. Luilre c. Tranfparcncy c, or fcarcc 1 . Hard- 
nefs 4 to 5. Abforbs water. Takes a polifh from the 
nail. Colour white, with a (hade of giey, yellow, or 
green ; fometimes pure while ; fomttunes it contains 
dendntical iigure* ; and utuetimes red 
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Variety 2. Indurated ftratites. 
Fraclure fine fpliruery, often mixed with impcifcc\Sv 
conchoidal. External lullre 2 to 1, internal o. Tra.if- 
parency 2. Often hat the feci of foap. Abforbi wa- 
ter. Colour yeliowilh or grceniih guy ; often viined 
or fpottcd with deep yeilo* or red. 

Variety 3. Foliated or ftriaced Anti'lff. 
The texture of this variety is ufually foliated ; fome- 
times (triated. Fragments cubiform. I.ulltc 3. Tranf- 
parcrcy 2 to 1. 1 lardntfj 6 to 7. Colour leek green, 
paffing into mountaia green or tulphur yellow. Streak 
pale grrcnilh grey. When heated to rednef-i, it becomes 
grey ; and at 147 0 Wedge wooc", it forms a grey porous 
porcelain mafs*. * Kwrassj 

A f pea men of deatites, analyfcd by Klaprcth, con-'- '»« 
tained 59.5 filica, 

35.5 magnefia, 
"2.5 iron, 
- 55 



oS.Of. f Bnlrj £ l, 

A fpecimen rf white tlcatites. analyfed by Mr Che-"- «79- 
nerix, contained 6;. 00 filica, 

28.50 magnefia, 
3.CO al-jmina, 
2.53 lime, 
2.25 iion. 



96.25; 
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Otttvi XVIII. msi. 
tficm 1. Chryfolite(c>. 
Peridot of the French— *Tnpax, of the ancients. , 

The name chryfdde was applied, without difcrimina- < " hrj,tw,,w * 
tion, to a great variety of flones, till Werner defined it 
accurately, and confined it to that (lone which the 
French chemifts diftiqguifh by the appellation of peri- 
dot. This ltone is the tope* of the ancients ; their 
cbryfolite is now called topaz $. j Mjw.lib* 

Chryfohte is found fometimes in unequal fragments, 37. c. s. 
and fometimes crytlallizcd f. The primitive form of its f Fig. ,3. 



cryilals is a right angled parallelepiped J. v.hofe length, | f v . 

and thkkoeU, are as 5, ^8, 4/5*. • Haw 

IU frac- 



breadth, 1 

The texture of the chryfolite is rouaiec. 11s nmc-j m T 
ture conchoidal. Its internal luftrc from 2 to 4. Its/**;*. U% 
tranfparcncy from 4 to 2. Caufcs double refraaion.«»i'i. 

Ec Hardnefs l8 '« 



The carbonat of lime was only mechanically intcrpofed between the fibres of the 8one. See PaiUt, Nru. h'orJ. 
J3tiir'Jgt t 6 Band, p. 146. 

(a) Hence the name iifiU, or tather iefitlli, " clay froth," or " light day." 

(r) fCir-w. I. \ S i.-Pott, Mtm.Btrri* t 1747, p. 57 — irUgttl, Jour, dt Pbjf. XXIX. 60.— Lav*ifttr % 
Mem. Par. 1778, 433. 

(o) Kirv>. I, 262.— Carthfvfcr, Mht. g^—Dot/mew, jour, de Min. N*xxi«. 365 — La Mtthtrir, AW. 
Jour, de Phyf. L 397. 1 
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M I N E R 

Btitilc. Sp. gr. from 3.265 to 
^JtoMS. ^ 4J Cofour green. It is infufible at 150', but lofet 
T~x, r Mi* .Hstranfparcncy, and becomes black ifh grcyf. Withbo. 
rax it null* without effervcfcencc into a tranfparent 



ALU'GY, 

CtMin XIX. *hv. 
speciis t. Albrftu* (1). 

the |i 



Clafs I 



I. 1CJ. 



of a light green colour. InfuGLle with 



} r—fmHm,Wk$ and fixed alkali §. 



Ct,m- »xi 



1'ar'nty I. Common cbryfolite. 



Thai mineral was well known to the anient?. They 
IW made a kind of cloth from one of the varieties, q 
which was famous among them for it* incombuftibiliiy. tui. 
It is found abundantly in moll mountainous countries, At*** 
and no where m*;rc abundantly than in Scotland. 
Fonnd in Crylon, and South America, and in Bohe- II i* commonly amorphous. It* texture H fibrous. 
nOni ,.m mia « a" 1 '*!* f» n d and g*»«l|l- Luftre 3 to 4. Tranf- Iu fragments often lotg fplintery. Luftre from c to 
j C* ? «4«/,parcncy 4 103. Colour yellowilh green, fometimes ver- 

n° t0 °" ve ^ Tceo ' 1 * 0^Bet ' Inc, to P*' e yd***'. 
xai>. "10. Variety 2. Olive chryfolite — Olivine^, 

5 Kirwm\ ' Found commonly 1 mong traps and bafilts; fometimes 
Mi*. •• in fmtll grains, fometimes in pretty large pieces ; but 
** 3-— If it hat noi been obferved in cryflals. Luftre 2 to 1. 
A I *j/.xii.^ ranfpatency 3 to 2. Colour olive green. 
397. The firft viriety, according to the analyfis 1 

proth, is co rr ix. fed of 41.5 magnefta, 
38.5 filica, 
19.0 oxyd of iron. 



2 ; fometimes 3, and then it is metallic. Tranfparency 
from c to 2. Hardnefs from 3 to 7. Sp. gr. ftom 
2.7 to o.fjSc/i. Abforbs water. Colour ufually 
or green 



io> 



i A** it 
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II. 
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i 99° t 

Accotding to that of Vauquelin, it is compofed of 
51.5 magncfia, 
38.0 filica, 
'• 9.5 oxyd of iron. 

99.O t 

The fecond variety, according to the analyCs of Kla- 
protl;, is compofed of 37.58 magoetia, 
50.OC filica, 
j 1.75 oxyd of iron, 
.21 lime. 

99.54 $. 

SPECIES 2. Jade (h). 
This flonc was formerly called /aj>h nifihritiau, and 
v as much celebrated for its medical virtues. It is found 
in Egypt, China, America, and in the Siberian and 
Hungarian mountains. It is fometimts adhering to 
locks, arid fometimes in detached round pieces. 

Its i'urfacc is fmooth. Its fracture fplintery. Ex- 
ternal luftre 0, or fcarce 1 ; internal waxy, I. Tranf. 
parency from a to 1. Hardnefs to. Not brittle. Sp. 
gr. from 2.95 to 2.9829 ; or, according to Satiflure, 
to 3.389. Feels grcafy. Looks as if it had imbibed 
oil. Colour dark leek green, or verging towards blue; 
in fome prominencies inclining to greenilh or bluifh 
white. When heated it becomes more tranfpateul and 
brittle, but is infufible ftr ft. According to Hoepfncr, 
it is compofed of 47 filica, 

30 carocnai or magnena, 

9 iron, 

4 alumina, 

2 



This 



ICO 

is the ftooc which the inhabitants of New 
into hatchets and other cutting inftru- 



Fufible per ft by the blow pipe. 
Variety 1. Common afbeflns. 
Luftre 2 to 1. Tranfp«rcncy 1. Hardnefs 6 to 7. 
Sp. gr. 2.577 to 1.7. Feels fomewha; greafy. Colour 
leek green ; fomctinK* olive or mouma.n green ; fome- 
times grreuilli or yello*tfh grey. Streak grey. Puw- 
tki grey. 

Variety 2. Flexible afbeftus. 
.■/mi.inruj. 

Compofed of a bundle of threads flight!? cohering. 
Fibres flexible. Luftrt 1 to 2, fometimes J. Tranf- 
parency 1 to 2, fomt 1, o. Hardne ft 3 10 4. Sp. 
jn. before it abfnrba water, fiom o 9088 to 1.31 24 ; 
after abf orbing water, from f . 566 2 to 2.3832,!. Feels t B if*. 
greafy. Colour grryilh or greenilh white ; fometimes 
yellowilh or fJvcry whitr, olive or mountain green, pale 
fU(h red, and mountain yefl.jw. 

Variety 3. Elaftic afbeftus. 
Mtuniain cork. 

This rariety has a (Irong rcfemblaoce to common 
cork. Its fibres arc interwoven. Luftre commonly 0. 
Opaque. Hardnefs 4. Sp. gr. before abforbing wa- 
ter, from 0.6806 to c.9923 ; after abforbing water, 
from 1.1491 «o »-349 J - *•* meagre. Yields to the 
fingers like cork, and is fomewhat elaitic. Colour white; 
fometimes with a (hade of red 01 yellow ; fometimes 
yellow or brown. 

A fpecimen of the firft variety from Dalecarlia, as- 
alyfed by Bergman, contained 
63.9 filica, 

16 o carbonat of magnefia, 
1 2.8 carbonat of lime, 

6.0 oxyd of iion, 

1.1 alumina. 

F the fecond variety yielded to the fame 'J*** 
64.0 filio, ,7 * 
17.2 carbonat of magnefia, 
13.9 carlionat of lime, 
2.7 alumina, 

2.2 oxyd of iron. 

ioo.oJ _ tauh 

A fpecimea of the third variety contained, according i<> 
to the fame analyfis, 56.2 filica, 

26 1 carbonat of magnefia, 
12.7 carbonat of lime, 
3.0 iron, 
x.o alumina. . 
ICO.0H Twelve 1 IU f. 



1*0. 

(h) Kirvs. I. 171. — Bartolie, Dt LapiJe Nep&rtiieo.—Ltlmann, Ak Comm. Prtrofol. X. 381 — Hstfnv, 
Hi/1. Nat. dt la Siajt, I. 25 1 . ■ 

(1) Klrw. I. 159 Btrgman, IV. 1 60,— Plot, Phil. Tranf. XV. 1051 — Nebtl, Jour, dt Pbyf. II. 6a.— 

Hist III. 367. 
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prdcr I. MINER 

Earths in l Twelve different fpecimcris t>f sibcfttu, analyfcd by 
St °""- Eirgman, yielded the fame ingredient*, differing a little 

JS5m»> ,hcir p r op°«'» n »t- 

s pfchs 2. Afbeftinite (k) 
Tliis (lone ii amorphous. Texture foliated or broad 
riatcd. Luftre lilky, t, Tranfpnrrncy I to 2. Hard- 
nefs 5 to 6. .^p. gr. from 2.8c6 to j.MHo. Colour 
white, with fhadea of red, yellow, green, or blue. At 
I JO* Wedgcwood it melts into a green glafs. 

, Genus XX. i. sits*. 
■rsciRi !• Pyroxen. 
This ftone is found abundantly iu lava and other vol- 
canic productions (l). It is always cryflallized. The 
primitive form of itscryftais i» an oblique angled prifm, 
whofe bafes arc rhomb* with angles of gt* 18 , and 
37° 42' J- It generally cryltalliy.es in eight tided prifms, 
terminated by dihedral fumniits|;. Its texture is folia- 
ted. Haxdnefs 9. Colour black ; fometimcs green, 
ji b, Cfu, Powder grccnifh grey *. Commonly attracted by the 
u. ^98.' magnet!. Scarcely fufiblc by the blow pipe J. With 

'flXr'" h ° nX U meIt * ' nl0 * y ,U0Wi<h & la, *> Wh ' ch •PP W » " d 

* UVnre. while « '* hot §. 

j r*§*tH* According to the analyfi* of Vauquetin, it is com- 
pofed of 52.00 ftlica, 

14,66 oxyd of iron, 
13.20 lime, 
10.00 magnefia, 
3.33 alumina, 
2. jo oxyd of manganefc. 
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» 7..r. * 

Mi* S° 



95.19H 

xioi- 171. ir'rciES 2. Afbcftoid". 

'8 U>:s flone has obtained its name from it* fimilarity 

• JB» ' to common atbeflus. It is amorphous. Its texture 
i is'tC*""' f'^'ated or rttiatfd. Its luilre common or glafTy, 

from a to 3. Tranfparency from o to 1. Hardncf* 
6 to 7. Sp. gr. from 3 to 3.3 1. C-jlour olive or leek 
green ; when decompiling, brown. Before tlie blow- 
pipe it melts fcr fi into a brown globule. With bo- 
rax it forms a violet coAouted globule verging towards 

♦ .\U jrart, hyacinth f. According to the analyfi* of Mr Mac- 
quart, it i* compifed t>f 46 filica, 

30 oxyd of iron, 
1 1 lime, 
ij oxyd of mangantfe, 
6 magmlia. 

tMJ. 95 J 

There is a variety of this, fpecic* which Kirwancuils 
mctalliform afbeftoid. It* lullie is fcmimetaUic, 3. O- 
paque. Hardncf* 8 to y. Sp. gr. 3.356. Colour 
• grey, fometimcs inclining to red *. 

" .».»&;. 



A**.4t 
Otm. txii. 
8j. 



ALQ G Y. 

Genus XX. 2. SMIU 
species 3. Shorlaceous adtinoL'te («). „ i * Cu * t * > , 

This iloue cryftallizcs io four or fix fided prifms, g- 
thicker at one end than the other ; hence it has beeno. XX. s. , 
calUd by the Germans Jtrahljhin, " arrow- ftone." The »*tt. 
cryftal* fometimcs a/here longitudinally. FraAure 3 'l orUt * ,a * 
hackly. External luftre glafTy, 3 to 4; internal, 1 to* lu0Jt6> ; 
2. Tranfparency from 2 to 3 ; fometimes 1. Hard- 
oefs from 7 to 10. Sp. gr. 3.023 to 3.45. Colour 
leek or dark green. 

This (lone it often the matrix of iron, copper, and 
tin ores. 

spsctfs 5. Lamellar a£tino! : te. i.unellir 
Thi* flone refemblcs hornblende. It 11 amorphous, idsnatit* 
Texture foliated. Luilre various in different places. 
Tranfparency o, or force 1. Sp. gr. J.916. Colour 
dark ycllowifti or grecuiih grey. 

species 6. Glafly aftinolite. CVslty actt. 

This ftooe is found amorphous, compofed of fibres n ol'tc. 
adhering longitudinally, or in (lender four or fix fided 
prifms. Texture fibrous. Fragments long fplictery, 
fo (harp that tbey can fcarcely be handled without In- 
jury. External luftre ghfty or ftlky, 3 to 4 ; internal 
O. Tranfparency 2. Exceedingly brittle. Sp. gr. 
2.95103.493. Colour leek green ; fometimes verging 
towards greenifh or filvcr white ; fometimes ftained 
with yellovrifh or brownilh red. According to Berg- 
man it is compofed of 72.0 filica, • 
12 7 carbonat of magncCa, 

6.0 carbonat of lime, 

7.0 oxyd of iron, 

2.0 alumina. 



• 71. 



99 7* 
Gemus XXI. SL. 
ifsciEs 1. Shiilofe hornftonet- »' OXXI.iu 
The tltudure of thi* ftone js flaty. . Luftre from o Shift<>re 
to 1. Commonly op*que. Hardnef* 9 to 10. Sp-J^JJ?' f 
gr. from 2,596 to 2.64>- Colour dark bruifti or black- j tojT"' 
Uh grey. Infulible per fe. 

I'arirly 1. Siliceous fliiflus. 
Commonly interfered by reddifli vein* of iron ftone. ' \ 
Frafture fpliutery. Luftre 0. Tranfparency from o 
to 1. 

Varitty 2. Bafarrite or Lydian ftone. 
Commonly interfered by vein* of quartz. Fradure 
even; foir.etime* inclining to conchoidaL Luftre scarce 
1. Hardncfi 10. Sp. gr. 2.596. Powder black. 
Colour greyish black. 

This, or a ftone fimilar to it, was ufediiy the an- 
c^nts as a touchftone. They drew the metal to be ex- 
the ftone, and judged of its purity by. 

E c 2 the 



(k) Kinv. Mia.T. 165. I* this the tremtlin of Werner i It ceiUialy is not the tnmfiti of the French 
mineralogtfts. 

(l^ Hence the name pyroxen given it by Hauy ; from ™r fire, and a Jlrangtr. It means, as he himfelf 
explains it, a Jlrangtr in tit r«jimu e/ fire. By thi* be means to indicate, that pyroxen, though prefeut in lava, 
is not a volcanic production. 

(m) In this and the following fpcciea we have followed Mr Kirwan's new arranpremti.t exactly, without even 
venturirg to give the f>nonimes »f other autliors. The defcriptions which have been given are Io many and in- 
complete, and the mineral* ihtmfrlves are flill fo impeifcdtly known, and have got fj insny names, tha: no pait 
01" roiueraiogy is in a ftate of greater confcfion. 
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ujo MINER 

aUrths »nd the c*lour of the metallic ftrctk. On this account 
, they called it i/k //-irr. They called it alfo 

dian Jlone, becaufc, as Thcophraftus informs us, it waa 
found molt abundantly in the river Tmolut in Lydia-f. 

A fpccimen of the Hr\ variety, analyfcd by Wieg. 
leb, contained 7 5.0 filica, 
10.0 lime, 
4.6 roajjnefa, 
3.5 iron, 

5» 



CM I 



Stone*. 



9«-3 

Thi» fpccici is rather a 
chemical combination. 



mixture then a 



W 

C. XXIL 

aa> 

Zircon. 
• Ki'm**. 
a..«j7. and 

4 *>%• *j- 



Mm. N° 
»vi. 91. 



|4U 

4/aV. 



or violet. 



It has 



nearly opaque. 

The firil variety, according to the analyfis of Vauquc- 
lio, ia couipofcd of 64.5 zircon ia, 
32.0 filica, 
xo oayd of iron. 

9«7t 




a 1 o g y. 

A fpecimen aoalyfed by Klaproth contained 

70.0 zirconia, 
a ae.O filica, 

C.5 oxyd of iron. 



The ficond variety, according to Klaproih, who dii-i- »3'. 
covered the component parts ofboth thejie ftons , con. 
68.0 zirconia> 
31.5 filica, 
0.5 nickel and iron. 



Genu 3 XXII. zs. 
SPkCISS 1. Zircon*. 
JargM — I fj , .■ , f , ; 1 * . 
This flocc is brought from Ceylon, ancTfrund alfo 
in Trance, Spatu, and other parts of Euiope. It ia 
commonly cryftallizcd. The primitive forei of its cry- 
fials is an octahedron §, compofed of two four fided py- 
ramids applied bafc to bale, whofc fides are lfofcelca 
triangles (s ). The inclination of the fides of the fame 
pyramid to each other is 1 24° ia' ; the inclination of 
the fides of one pyramid to thofc of another 8a° 50'. 
The folid angle at the apex is 73° 44't. The varieties 
of the cryitallme forms of zircon amount to feven. In 
fmue cafes there is a four fided prifm interpofed be- 
tween the pyramids of the primitive form ; loroctimes 
all the angles of this prifm are wanting, and two fmall 
triangular face* in place of each ; fometimes the cry- 
ftala arc dodecahedrons, compofed of a flat four- fided 
prifm with hexagonal faces, terminated by four fided 
|Fig. 16. furfimiu with rhomboidal faces ij , fometimes the edges 
of this prifm, fometimes the edges where the prifm and 
fummit join, and fometime* both together, are wanting, 
and we find fmall faces in their place. For an accurate 
defcription and figure of thefe varieties, we refer 10 Mr 

The texture of the zircon is foliated. Internal ludre 
3. Trmnfparcncy from 4 to 2. Caufts a very great 
double rtfraftion. Hardncfs fiom 10 to 16. tip. gr. 
from 4.1 to 4.165 f- Colour commonly icddift or yel- 
lowifh ; fometimes k is limpid. 

Before the blow pipe it lofes its colour, but not it* 
tranfparency. With bora* it melts into a traniparcnt 
giaia. Infufiblc with fixed alkali and microcofmie fait. 

1. The variety former ry called hyarimib i< of a yet- 
lawifh ted colour, mixed with brown. Its fort sec is 
fmooth. Its luftrc 3. Its tranfparency 3 to 4. 

a. The variety formerly called jargon of Cry/on, is 
either grey, greenilh, yellowilh brown, reddilh brown, 

1* 



Omtk It SALINE STONES. 



I UUi, 

Sly. 



Umoir this order we comprehend all the minerals ccj^a, 
which confill of an earthy balis combined with an acid. 
They natutally diwdc themftlves into five genera. We 
fhadl deicrit* then in the following order. 

L CALCAREOUS SALTS. 

Carbonat of lime, 
.Sulphat of lime, 
Pholphat of lime, 
Via .t of lime, 
Borat of Urns. 

II. BAB, YTfC SALTS. 

Carbonat of barytcs, 
Sulphat of barytcs. 

III. tTRONTITIC SALTS. 

Carbonat of itrontites, 
Sulphat of it r untiie*. 

IV. MAGNESIA)* SALTS. 
V. ALU MIXOI'S SALTS. 

Alum. 

GENUS L CALCAREOUS SALTS. G. I OltS. 

This geau* comprehends all the corabiiiat.on* ■>;' )irr.e ri uU ' 
and acids which form a part of the mineral kingdom. 

s recess 1. Carborm of lime. Cv&ut 
No other mineral can be compared with carbonat of •* b"* 
lime in the abundance with which it is fcattercd over 
the earth. Many mountains con lilt of it entirely, and 
hardly a country is to be found on the face of the globe 
where, under the names of limcitone, chalk, marble, 
fpar, it does not constitute a greater or (mailer part of 
the mJneial riches. 

h is often amorphous often ftahditical, and often 
cryfhrlHzed. The primurve form of its cryftaJs ia a pa. 
rallclopipcd, whofc fides arc rhombs, with angles of 77* 
30' and 102 0 30' J. Iu integrant molecules have theifig.ik 
fame form. The varieties of its cryftals amount to more 
than 40 j for a defcription and figure 01 which wc re- 
fer to Horn/ dt Lifit • and Hauy (o). aOj^ i. 

When cryftaUized, its texture is foliated ; when amor- 497- 
phous, its iiructure ia fometimes foliated, iometiraes 

earthy. Iu 
luftre 



(») Let ABC (fig. 27.) be one of the fide*. Draw lite perpendicular BD; then A B = t, BD = 4, AD =s 3. 
(o) jgii Jut* Ibtori,, &c p. 7 c.— Jour. JcPkjJ. 1793, Augua >H v 114.— jour. *H,jt, Nut. i 7yl , Fe- 
bruary, p. 140.— a*«*. dt Cbm, XVII. 249. &c— Jonr dt Mu^H" XXVUl. 304. 
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Order H. MINERALOGY. 

XiitMwd lullre varlet from e to 3. Tranfparency from o to 4. 
iwae*_ It caufes double refraction J and it it the only mineral 
which caufes double reaction through two parallel 
faces of the cryftal. Hardnefs from 3 to 9. Sp. gr. 
from 2.315 to 2.78. Colour, when pure, white. Ef- 
fervefces violently with muriatic acid, and diflolves com- 
pletely, or leaves but a fmall reuduum. The folution 
n colourlefs. 

This fpecies occurs in a great variety of forms ; and 
therefore hat been fubdrvided into numerous varieties. 
All thefe may be conveniently arranged under two gc- 



Sal\Vu 1 



I. Sou carbonat oflimr. 
Variety 1 . Agaric mineral. 
Mountain rrili, or mountain meal of the German3. 
'I In , variety is found in the clefts of rocks, os the 
bottom of lakes. It is nearly in the ftaie of powder ; 
of a white colour, fometimes with a (hade ot yellow ; 
and fo light, that it almoft floats on water. 

Variety I. Chalk. 
The colour of chalk is white, fometimes with a (hade 
of yellow. Luftre o. Opique. Hardnefs 3 to 4. Sp. 
gr. from 2.315 to 2.657. Texture earthy. Adheres 
Sightly to the tongue. Feds dry. Stains the fingers, 
and marks. Falls to powder in water. Ii generally 
contains about r \i of alumina, and T i 3 of water ; the 
Ktl is carbonat of lime. 

Variety Arenaceous limcflone. 
Colour yellowifS white. Luflre I. Tranrptrency 
I. So brittle, that fmall pieces ciumble to powder be- 
tween the fingers. Sp. gr. 2.742. Phofphorcfces in 
tbe dark when U.raped with a knife, but not when heat- 
ed. It conjlfls almoft entirely of pure carbonat of lime. 
Variety 4. Teftaceout tu(2. 
The colour ©f this variety is yeBowiih or grcyiih 
white. It is exceedingly porous and brittle ; and is ei- 
compofed of broken fhells, or refembles mortar 
(hells j or it confiflt of FIfulous concretions 



II. Indurated carbonat of lime. 
Variety 1 . Compact limctlone. 
The texture of this variety is compacL It has little 
lullre ; and is moft commonly opaque. Hardnefs 5 to 
8. Sp.gr. 1.3864102.72. Colour grey, with vari- 
ous (hades cf other colours. It moft commonly cor. 
tains about T '-th of alumina, oxyd of iron, &c. } the reft 
is carbonat of lime. This variety is usually burnt as 
lime. 

Variety 2. Gramdarly foliated fimeftone. 

Structure lumctimes flaty. Texture Mated and gra- 
nular. Luftre 2 to 1. Tranfparency 3 to t. Hard* 
nefs 7 to 8. Sp. gr. 2.7 1 to 2.8376. Colour white, 
of various fliades from other colours. 

Variety 3. Sparry limeftone. 

Structure fparry. Texture foliated. Fragments 
rhomboidal. Luftre 2 to 3. Tranfparency from 2 to 
4 ; fometimes 1. Hardnefs 5 to 6. Sp. gr. from 2 693 
to 2.718. Colour white: often with various (hades of 
other colours. To this variety belong all the cryftals 
of carbonat of lime. 

Variety 4. Striated limeftone. 

Texture ftriated or fibrous. Luftre 1 to 0. Tranf- 
parency 2 to 1. Hardnefs 5 to 7. Sp. gr. 
from 2.6 to 2.77. Colours various. 
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Variety 5. Swine ftone. S»iine 
Texture often earthy. Fracture often fplintery. 
Luftre 1 to o. Tranfparency o to 1. Hardnefs 6 to 
7. Sp. gr. 2.701 102.7121. Colour dark grey, of 
v dcs. When fcraped or pounded, it emits an 
garlic fincB. 

Variety 6. Oviform. 
This variety confsft* of a number of fmall round bo- 
dies, clofely compared together. Luftre c. Tranf- 
parency o or t. Hardnefs 6 to 7. 

fptciEs 2. Sulphat of lime. 
Gypfum— Selenite. 
This mineral is found abundantly in Germany, t 
France, England, Italy, ore. 

It is found fometimes in amorphous manes, fometimes 
in powder, and fometimes cryftalli/ed. The primitive 
form of its cryttah, according to Rome de Lifle, is a 
decahedron J, which may be conceived as two four fided 1 pjg, 
pyramids, applied bafc to bafe, and which, inftcad of 
terminating in pointed fumrnits, are truncated near 
their bafes ; fo that the fides of the pyramids are tra- 
peziums, and they terminate each in a rhomb. Thefe 
rhombs arc the la'rgeft faces of the cry lid. The angle* 
of the rhomba are 5 2* and 158 0 . The inclination of 
two oppofite faces of one pyramid to the two fimilar 
faces of the other pyramid is 145°, that cf tbe other 
faces 1 io u *. Sometimes fnme of the faces arc donga. , Cf ^, 
ted : sometimes it eryftalliacs in fix-cded prifmt, termi-j. 14 *. ** 
naud by three or four tided fumrnits, or by an indeter- 
minate number of curvilinear faces. For a defcription 
and figure of thefc varieties, we refer to Rome, de Li/hf. | 

The texture of fnlphat of lime is moft commonly fo- 
liated. Luftre from o to 4. Tranfparency from o to - 
4. It caufes double retraction. Its hardnefs does not 
exceed 4- Its fp. gr. from 1.872102.311. Colour 
commonly white or grey. > j 

Before the blow-pipe, it melts into a white enamel, * 
provided tbe blue flame be made to play upon the edges 
of its lamina. When tbe flame is directed againft it* 
faces, the mineral falls into powder |. t U Vevro, 

It docs not tfteivefce with muriatic acid, except it 7 Mr * 
be impure ; and it docs Ml diffoNe i» k. *° , 

Tbe foBowiag varieties of this miners! are deferring mM 

Variety 1. Broad foliated Iblphvt. 
Texture broad foliated. Luftre glafiry, frOcn 4 to ?. » 
Tranfparcucy from 4 to 3. Hardnefs 4. Sp. gr. 
2.31 1 . Colour grey , oftea with a fhade of yellow. 

Variety 2. Grano- foliated fulphat. 
Texture foliated, end at the (kmc time granular; fo that 
it eafily crumbles into powder. Luftre 2 to f . Tranf- 
parency 2 to 3. Hardnefs 4 to *. Sp.gr. from 2.274 to 
2.3 10. FeeU foft. Colour white or grey, often with 
a tinge of yellow, blue, or green ; foitetimes fldh red» 
brown, or olive green. 

Variety 3. Fibrous fulphat. 
Texture fibrous. Fragments long fplintery. Luftre 
2 to 3. Tranfparency 2 to t ; fometimes 3. Hardnefs 
4. Brittle. Sp. gr. 2.300. Colour white, often with 
a (hade of grey, yellow, or red ; fometimes flefh red, and 
fometimes honey yellow ; fometimes feveral of thefe co- 
lours meet in ftripes. 

Variety 4. Compact fulphat. 
Texture compacL Luftre i or o. Tranfparency 2 to 

I, 
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f , fometirre* o. Hardnef* 4 

a.zKP. Fecli dry, but not hir.1i. Clour white, with a 
fliade of grey, yclbw, blue, or green | f>rnetiraes yellow; 
fometinu-i red; lomctifncflfpattcd, Anpcd, or veined. 



Cltfi I, 



Vjrifty 5. I'.nnacc&us ftitphat. 



•I 

Mutator 



xxvin. p. 
310. 



t Pig- Jt. 



Of the conf:ttcnre of rrenf. Laftre O. Opaque. 
Scarcely f;nk* in water. It not gritty between the teeth. 
FetU dry atul meagre. C dour wlrte. When heated 
below redr.eft, it bec.me* of a dca/dtntj while. 

SPfCTFS 3. Phofphat of litre. 
yfp.itttt — I'hifjthorite — CkryhUtr — of the French. 
Thi* fubJancc is found in Spain, where it formi 
whole mountain*, and in different pirU of Germany. 
It ii iometirr.es amorphous, and lomcumes cryftallr/.td. 
The primitive form of it* crydal* 1* a regular fix lidtd 
I Pig. jo. prifm Its integrant molecule it a regular triangular 
prii'm, whofe height is to a fide cf it* bale u I (o -/2]f. 
Sometimes the edges of the primiiivc hexagonal prifm 
are wanting, and fmall face* in their place ; forretimcs 
there are bad faces tntlead of the edge* which teimi- 
nate the prifm ; fometimes thefe two varieties are una- 
ed ; fomctimcs the terminating edges and the angles of 
the prifm are replaced by fmafl faces • ; and fomctiir.es 
- • lUf, •!»*■ the prifm it terminated by four-fided pyramid* *. 

It* texture is foliated. I'* fracture uneven, ter.din^ 
to conchoidal. External luilre from a to a, internal 
3 to 2. Tranfpirency from 4 to 2. Caufea lii^le ic- 
fraciioru Hardnefs 6 to 7. iirittle. Sp. gr. fiom 
2.8*49 to 3. a 18. Colour commonly green or. grey; 
fometime* blown, red, blue, and even purple. 

Jt is icfufible by the blow-pipe. When its powder 
is thrown upon burning coal*, it emit* a ) ellowilh green 
phufphorefcent light. It it folublc in muriatic acid 
without effcivcfcence or decompoiitiou, and the folution 
often become* geJatinou*. 

Oxcns 4. Fluat of lime. 
Fluor. 

This mineral it found abundantly in different eoun- 
trie*, particularly in Deibylhire. h » both amorphou* 
, . and cryftallized. 

The primitive form of its cryffalt is the regular octo* 
hedron ; that of its integrant molecules the regular te- 
^Hnj.lUJ trahedron *. The varietiea of its cryftala hitherto ob- 
P-3*J- fenred amount to 7. Thefe are the primitive ociohe- 
dion ; the cube ; the rhomboidal dodecahedron ; the 
* P g 3*. cubo <'ftohedron t , which has both the faces of the cube 
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Sp. gr. from 1.87a to nelurg, fcatcJ in a bed of fulphat <f lime. It it cry- s«tni« 
flalliied. The primitive 'oim of in ciyftaht i» the *'■"»■ 
cube j, In general, all the edges and angles of IsstjJJjJj^ 
cube are truncated ; fometimrs, however, only the al- fc^ 
ternstc angles arc treated *. The f:*e of the cryttali'w n W 
tioes not exceed hilt an inch. I h 

The tcxtprc of this mineral i* compact. It* fururt ,' ', 
it Mat conchoidal. Fxternal luftrc 3 ; internal, grcafy, w,^** 
2. Traufparency from « to 3. Haidntfs 9 to 1 .-. Sp. ' 
gr. 2.56''. Colour grcyilh white, fomctimcs pallu.g La. 
to grttnifh white or purplilh. 

When heated it become* clcftric ; an<! the angles of 
the cube are alternately pofitive and negative f- f 
Before the blow-pipe it froths, emits a greenifh light, snfA*,*} 



and is converted into a yellowim enamel, garmmcd with C *™ ,a ~ 
fmall points, which, if the heat be continued, dart out 
hi fparks |; 

According to Wefltum, who difcovered it* 

part*, it cecums 68 boracicacid, MkM 
13.3 magnefia, 
11 lime, 

1 alumina, 

2 filica, 
. I 



ninn 6. Nitrat ot hme. iii. 
Found abundantly mixed with native uitre. For a 101 f 
dafctiptHwi fee the article Chimist»y in this SuffU ►JJJJ 1 
mint, n° 67 2. ^ 

GeKUS-II. BAXYTIC SALTS. Clllfc 

This genus 
with acids. 



prehend* 



of barytes r J ,,tte 



srtciis I, 



CirtotJtrf 



% P« • 33- 



Catbonat of barytct. 
Iftthtrke. hijssv 
Thi« mineral was difcovered by Dr Withering; hemce 
Wmur has given it the name of luithtrin. It is found 
both amorphous and cryftalli/.ed. The cryilais are oc- 
tahedrons or dodecahedrons, conlltitig of four or fix 
fided pyramids applied befe to bafc ; fometime* the Cx- 
lided pyramid* are frparated by a prifm ; fometimes fc- 
veral of" thefe prifms are joined together in the form ot' 
a Aar. 

Its texture U fibrous. Its fraftute conchoidal. Its 
fragments long fplintery. I.uftre a. Tranfparency a 
and oi" the oelohcdron ; the octohtdroa warning rhe ' tl> 3- Hardnefs 5 to 6. Brittle. Sp gr. 4 3 104.338. 

Colour gieenifh white. When heated it becomes opaque. 
Its powder phofphorefce* when thrown on burning 
coals *. * H*-;. 

it is foluble with effervefcence in muriatic acid. The 
folution ii colourlef*. 

Accordii.j to Pelletier it contains 
63 barytc*, 
2 a carbonic acid, 
16 wattr. 



Ecr.t „f 



edges ; the cube wanting the edges, and either one 
face t, or two fares iu plate of each. For a dcfcriplion 
and figure of thefe we refer to Mr li.wy f. 

The texture of fluat of lime is foliated. I.uftre from 
2 to 3, fnmetimes o. Tranfparency from a to 4, fome- 
times 1. Caufes Tingle refraclion- Hardnefs H. Very 
brittle. Sp gr. from 3.004} to 3 1911. Colours nume- 
rous, red, violet, green, red yellow, blatkifh purple, lis 
powder thrown upon hot coals emits a bluifh or grccnifn 
li^lit. Two pieces of it rubbed in the daik pholpho- 
refee. It tkCTCpitBtC* when heated. Before the blow- 
pipe it melU into a I'arupan'nt glafs \. 

It admits of a polifli, a:id is often formed i::to vafes 
ar.d othei ornaments. 

s. tcu s 5. Borat of lime. 
B'jracltc. 

ib'i ciucral has been f< 1 4 al I'.alkbrr^ near La- 



IOC f 



sritcits 2. 



aik f «^ 



Sulphat of barytes. 

P r ft (mite. 

Thi« mineral is foini «. ! j[>uV.i,|y in many countrie*, t^'jio- 
particular!) v. I'riidx. It i» ibmetimei in puwtkr, of- 
ten in auiMipJvjui maflts, ar>d «»ftin crvllalliicd. The 
plimitivc foi«n cf iu ei'-diis is .1 icclurgular prifm, 

whole 
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j,it* i »i whofe bafes ire ihon.bs, with angle* of lot* 30' and lefa tranfparcnt. IJaidnef' 
78 0 30 The varieties of it* cryftel* are very nurrc 
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row*. For a cVfrription and figure of them we refer 
}l'/m' J 10 ^ cm : ^' If and /four *. The moft common va- 
Jimrk, &crietks are the o&ohedron with cuneiform fiimmits the 
(•■"J, . fi» or four fided prifm, the hcxangular table with bc- 
1 vc ]j 0 (i f d gM . Sometime* thefe cryftals are needle form. 
VjW.jo-l Its texture i» commonly foliated. LuHre from o to 
/«• ii 2. Tranfparer.cy from 2 to o ; in forr.e cafes 3 or 4. 
tfa» »ii-3' Hardr.efs from 5 to 6- Sp. gr. from 4.4 to 4.44- Co- 



it ihade of ytlluw, 



red, 



10« 

C. III. 



r"' i;ir at" 



tout commonly white, will 
Hue, or brown. 

When heated it decapitate* It in futile per Je by 
the blue flame of the blow pipe, and is converted into 
fulphurat of barytc*. Soluble in no acid except the 
fulphuric , and precipitated from it by water. 
Variety 1. F' bated fulpbat. 
I.uftrc 3 to 3. Tranfparency from 4 to 2, fume- 
tire* 1. Colours white, redd-fh, bluifh, yellowilb, 
hlackifh, greenilh. Mr Werner fubdivide* this variety 
ir.to three, according to the nature of the texture. Thefe 
three fubdiviuoD*are^rjntt/w/-.^ filiated, Jlraigkt filiated* 
rurve filiated. 

Variety 2. Fibrous fulpbat. 
Texture fibrous; fibtcs converging to a common 
centre. Luftre filky or wa«y, 2. Tranfparency 2 to 
l. Hardnets 5. Colours ycllowifh. bltiifh, reddtfh. 
Variety 3. Cornpaft fulphat. 
Texture compact. Luftre o to 1 . 'i'ranfparency 1 
to o. Feels meagre. Almoft conftantty impure. Co- 
four* light yellow, red, or b'ue. 

Variety 4. Earthy fitlpkit. 
In the form of coarfe dufty particles, lligbt'y cohe- 
ring. Colour ieddnVor*yellowiih white. 

Ginus III. SmoxriTic Salts. 
Tbi« genu* comprehends all the combinat-ons of 
ftrontitc* and acids which form a part of ti.e miuend 
kingdom. 

ariCtEa 1. Carbonat of ftrontite*. 
This mineral was firft difcoverctl in the lead mine of 
Strontion in Argyhrlhite ; and fmce that time it is faid 
to have been difcovcred, .though not m great abundance, 
in other countries. It i* found amorphous, and alfo cry- 
ftall zed in needles, which, according to Hauy, are re- 
gnla- fix Tided prifm*. 



22, 

Sp. gT. from 3. J I to Aggregate*. 
3. 9^. Colour moll commonly a fine (ley blue; fome- • 
time* rrddlfh ; fometimcs white, or nearly colourlef* • CI y/fU, 
Klaproth found a fpecimcn'of this mi'tral from Penn- & k Wf°» • 
fylvania coropofed of 58 ftrontitea, J~ r - ,u * 

4: lulphuric ac'd. 

ioc 4. f B*!t, fy, 

According to the an .lytis of Mr Chy field, the ful-"' 9! ' 
phat of ftrontite* found near Btiftd is compoird of 
58.25 ftrontite*, 

41.75 Wphuric acid of 2.24, and a little iron J. * M. 

tbttfam't 

T 00.00 Joxmtt. 
According to the analyC* of Vanquelin, the fulphat 
of ftrontites found at DooVTon in France, which wa» 
contaminated with .1 of carbonat of lime, is compofed 
of j4 ftrontite*, 

45 fulphuric acid. 

GsHUS IV. MAGHESIAN SALTS. XXXVU, «. 

Thi* genus comprehends the combinations of magrre- "oi 
fia and acids which occur in the mineral kingdom. On-..° lv .' 
ly two fpecic. have hitherto been found ; namely, tog?** 

species 1. Sulphat of magnefia. MtSx of 

It is found in Spain, Bohemia, Britain, Sec. ; UldsnagMta. 

enter* into the compofition of many mineral waters. 
For a defcription of it, we refer to Chemistky, n° 

633. in this Sufp:. 



SPECIES 2. 



no 
Nit tit of 

For a de- ra U BeC »* 



Nitrat of magnefia 
Found fometimcs aflbciatcd with nitre, 
fcription fee Chemistxt, n° 674. 

Genus V. aluminous salts. q v!a1s. 

This genus comprehends thofe combinations ef J u- miaous 

mina and ackb which occur in the mineral kingdom. «B 

... It* 
species 1. Alum. 

Thi* fait is found in cryflals, in Toft mafTcs, in hakes, 

and invifibly mixed with the foil. Fur a dcf-riitior, 

we refer to CiiXMUTRT, n° 636. 

0*de* IIL AGGREGATE.-. 
This ortler comprehends all mechan'cal mixtltrtjl of 



Its texture is fibrous ; the fibres converge. Fracture 

uneven. Lnftre 2. T.anfparency 2. Hardnef. 5. Sp. Mrllw a,,d " on " fwund ,n the m,llt!il '^%^>m. Tl^fc. , 

gr. from 3.4 to J.fVl. Colour light green. Dots not ™ ' '''^ • , the mountains and hiiU", 
decrepitate when heated. Before the blow pipe be- 



ef 

bat of 



comes op*quc and white, but does not nu.lt. With 
borax it effcrvefces, and melts into a tranfparcnt colour- 
left gl*f*. Effervefcx* with muriatic acid, aud in tutally 
diffwlvcd. The folution tinges flame purple. 

species 2. Sulphat of ftrontite*. 

. GeUJiint. 

This mineral has been found in Pennfylvania, in Ger- 
many, in France, in Sicily, and Britain. It was firft 
discovered near liitflol by Mr Chyfield. There it is 
found in fuch abundance, that it has been employed in 
mending the roads. 

It occurs both amorphous and cryftallized. The 
rryftals are moft commonly bevelled tables, fometimes 
Itt texture is foliated. More or 



the mould on which vegetables grow, and iuiecd t!ic 
greater part of the j-lobe, may be conGdcred u COmptv 
ft ;! of them. A complete defcription of aggregates be- 
long-, railicr to geology than mineralogy. It would be 
improper, thercfote, to treat of thtm fuHy I t re. But 
they cannot be altogether omitted; becaufe aggre- 
gates are the firft fub'lances whicii pnefent thcrnftlves 10 
the view of the practical minera'logift, and becaufe, 
without being acquainted with the names and compo- 
rent pwts of many of them, the moft valuable miacra- 
logical works could not.be undcrftood. n - 

•^gg r «g«t« may be comprehended under four Jivi. ni#.f.,.n of 
Bona : 1. Mixtures of earths ; 2. Amorphous fragments*^ 
of ft ones acglutinated together ; 3. Cryftallized (tones, 
cither agglutir.atrd together or with amorphous ftones ; 
4- Aggregates formed by fire. It will be exceeJing'y 

mavenieag 
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Earth and convenient to treat each of thefc feparatcly. We ihafl 



MINERALOGY. 

Variety 3. 8hHlow clay. 
Structure flaty. Sp. gr. from 2.4 to J. 68. 



t»4 

day. 



day. 



lit 
Common 

d*y. 



SfCT. I. 



T»ul 



Jzgrtgaltt of Earth. 

rthy aggregate* may be com* 
the following genera : 
I. Clay, 
j. Colorific earth*, 

3. Marl, 

4. Mould. 

Genus I. clay. 

Clay ft a mixture of alumina am! flu- a in various 
proportion*. The alumina i) in a ftate of an impalpable 
powder ; but the filica is almoft always in finall ftonca, 
Urge enough to be drftinguifhed by the eye. Clay, 
therefore, exhibit* the character of alumina, and not of 
filica, even when this laft ingredient predominatea . The 
particles of filica are already combined with each other.; 
and they hare fo ftrong an affinity for each other, that 
few bodies can iaparate thrm; whereas the alumina, not 
being combined, readily difplaya the characters which 
diftinguith it from other bodies. Boftdra alumina and 
filica, clay often contain* carbonat of time, of magnelia, 
barytes, oxyd of iron, &c. And at day is merely a 
mechanical mixture, the proportion of its ingredient* it 
exceedingly various. 

Clay has been divided into the following fpeciet : 

tract as 1. Porcelain clay. 
Its texture it earthy. It* luftre o. Opaque. Hard- 
nef* 4. Sp. gr. from 2.23 to 3.4. Colour white, 
fometimes with a (bade of yellow or red. Adhere* 
flightly to the tongue. Feels loft. Fall* to powder in 

, analyfed by Haffenfratz, contained 
62 fm'ca, 
a 9 alumina, 
13 magneua, 

7 ' 



frhooth. 



Arr^r, 
Feeh— v- 



•.2, 
,*iv. 
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A fpecimen, analyfed by Mr Wcdgewood, 
60 alumina, 
20 filica, 
1 I air of water. 



9* 

species 2. Common clay. 
Its texture i* earthy. Lultre 0. Opaque. Hard- 
nets 3 to 6. Sp. gT. 1.8 to 2.68. Adheres flightly 
to the tongue. Often feels greafy. Falls to powder in 
water. Colour, when pure, white ; often tinged blue 
or yellow. 

Variety t. Potter's clay. 
Hardneft 3 to 4. Sp.' gr. 1.8 to 2. Stains the fin- 
gers flightly. Acquires fame poliih by friction. Co- 
lour white ; often with a tinge of yellow or blue \ fome- 
brownifh, greenilb, reddiih. Totally diftuftble in 
; and, when duly moiflened, very dudile. 
Variety 7. Indurated clay. 
Ilardnefs 5 to 6. Doc* not diffufe itielf in water, 
but falls to powder. Difcover* but little ductility. Co- 



Streak white or grey. Cotoar . 
yellowifh grey ; fometimes bUckifli, 
Found in Arata, ufuaJly in coal mice*, 
variety ia fomctiosrs impregnated with bitumen. 
It is then called bituminous fiale. 

»>Kcist 3. Li 
Tctttire earthy. Fradure conchoidal. Luftre from 
0 to 2. Opaque. Hardneft a to 7. Sp. gr. when 
pretty hard, 2.815. S»"f»cefmooth, and feels foapy. 
Adhere' ftrongly to the tongue. Fall* to pieces, an-l 
then to powder, in water ; but doc* not diffufe hfdf 
through that liquid, Fufible per ft into a frothy oiaft. 
Variety 1. Friable liihomarg*. 
Formed of fcaly particle* flightly cohering. Luftre 
t \ao. Hardneft 3 to 4. Exceedingly light. Feeli 
very fmooth, and aflume* a poliih from the nail. Colour 
white ; fometitne* tinged yellow or red. 

Variety a. indurated hthomarga. 
Hardnefs 4 to 7. The foftcr forts adhere very ftrong. 
ly to tl« tongue when newly broken ; the harder very 
moderately Colours grey, ycllow.red, brown, blue. 

A fpecimen of liihomarga from 
Bergman, contained Co.o filica, 

1 1.0 alumina, 
5 7 carbonat of lime, 
4.7 oxyd of iron, 
o 5 carbonat of m 
J 8.0 water and air. 
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tricjis 4.' Bole. 
Texture earthy. Fracture conchoidal. Luftre c. 
Tranfparency fcarce 1. Hardneft 4. Sp. gr. from 14 
to 2. Acquire* a poliih by friction. Scarcely adhere* 
to the tongue. Feel* greafy. Colour yellow or brown} 
fometimes red ; fometimes I pot ted. 

The lemnian earth which belong* to this 
to the analyfu of Beigman, 
47.0 filica, 
1 9-0 alumina, 
6.0 carbonat of magnelia, 
5.4 carbonat of lime, 
5.4 oxyd of iron, 
1 7.0 water and air. 
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•rSCHl c. Fullers earth ■ 
Texture earthy. Structure fometimes flaty 
turc imperfectly conchoidal Luftre 0, Opaque. 
Hardneft 4. Receive* a poliih from fridion. Doe* not 
adhere to the tongue. Feels greafy. Colour ufually 
light green. 

A fpecimen from Hampfhirc, analyfed by 
contained 51.8 filica, 

25.0 alumina, 

0.7 carbonat of 
15.5 moitture. 
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• Thi* «ith i» nfed by -fuller) to tike the greafe out 
of tbtrr cloth before they apply fo«p. It ii efTenti-il to 
fuller* earth that the particle* of filica be very fine, 
otherwifc they would cut the cloth. Any clay, pof. 
fcflrJ of thi* laft property, may be conlidercd as j'uilcri 
tarth ; for it i» the alumina alone which a£t* upon the 
cloth, on account of its ftrong affinity for greafy fub. 
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10,11. Co- Gnaws If. Cotor.ific Earths. 

latofic The minerals belonging to this genus confifl of clay, 

misled with fo large a quantity of tome colouring ingre- 
dient aa to render them ufeful as paints. The colour- 
ing malted is commonly oxyd of iron, and fnmetinm 
charcoal. 

is« 

Redchalk. srtCtEt 1. Red chalk. 

RtdJk. 

Texture earthy. Fraflure conclioidal. Luftre o. 
Opaque. Hardncf* 4. Sp. gr. inconfiderable. Co- 
lour dark red. 

Feels rough. Stains the fingers. Adheres to the 
tongue. Falls to pointer in water. Does not become 
cudilc. When heated it becomes black, and at 139" 
Wedgewood melts into a grcenifh yellow frothy cirtmel. 

Compofed of clay and oxyd of iron. 

stecies 2. Yellow chalk. 
Texture earthy. Fra&urc conclioidal- Hardnes* 1. 
Sp. gr incoAuderable. Colour «»chre yellow. 

Feels fmooth or grcafy. Stains the finger*. Ad- 
heres to the tongue. Falls to pieces in water. When 
heated becomes red ; and at 156° Wedge wood melts 
into a brown porous porcelain. 
According to Sage, it contains 
50 alumina, 
43 oxyd of iron, 

• Mrm. 13 water, with fume fulphuric acid. 
1779. 

too* 

species 3. Black chalk. 
Structure flaty. Texture earthy. Fragments fplin- 
ttrry. I-uftreo. Opaque. Hardnefs j. Sp.gr. 1.144 
to 1. 177. Colour black. Streak black. 

Feels fmooth. Adheres (lightly to the tongue. Does 
not moulder in water. When heated to rednefs it be- 
come* reddith grey. 

According to Wiegleb, it is compofed of 
64.50 filica, 
11.25 duniin*. 
1 1 .00 charcoal, 
3.75 oxyd of iron, 

♦ d, 7.53 water. 

dim. XXX. 
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srictis 4. Creen eaith. 
Texture earthy. Luftre o. Opaque. Ilardnefn 6" 
to -. Sp gr. 2.637. Colour green. 

Commonly feels fmooth. Docs not flain the fingers. 
Often fair* to powder in water. When heated it be- 
come* reddifh brown ; and at 1 47" Wedgewood melts 
into a black compaft glafs. 

Compofed of clay, oxyds of iron and nickel. 

G.IUJkisrL Gemus III. Mail. 

A mixture of carbonat of lime and clay, in which the 
Sum.. Vol. II. Part I. 
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carbonat coouderably 

called marl. 

It* texture is earthy. Luftre o. Opaque. Hard- 
nefs from 4 to 9 $ fometimet in powder. Sp. gr. from 
16 to 2.877. Colour ufuslly grey, often ti«g«d with 
other colours. Effervcfces with acids. 

Some marls crumble into powder when expofed to the 
air; others retain their hwdrfcf* for many years. 

Marls may be divide-* into two fpeciea: t. Tnofe 
which contain more lilicathan alumina; 2. Thofe which 
contain more alumina than liliea. Mr Kirwan has call- 
ed the firfl of thtfe fili.out, the ftcond ar^ulacnut, 
marls. Attention (hould be paid to this difliiiction 
when marl* arc ufed as a manure. 

Genus IV. Mould. 

By mouU is meant the foil on which vegetables grow. 

It contains the following hgredient* : filica, alumim, 
lime, magnefca (lomrtimes), iron, carbon derived from 
decayed vegetable and animal fubftancci, carbonic acid, 
and wcltr. And the gooj or b»i qualities of foih de- 
pend* upon a proper mixture of thefe ingredients. The 
liliea is fcldom in the ftate of an impalpable powder, but 
in grains of a greater or fmaller fizc : Its chief ufe fecms 
to be to keep the foil open and pervious to moiflurc. 
If we pafs over the carbon, the iron, and the carbonic 
acid, the goodoefs of a foil depend* upon its being able 
to retain the quantity of moifture which is proper for 
the nourifhmcnt of vegetables, and no more. Now the 
retentive power of a foil increafe* with the proportion 
of its alumiui, lime, or maguefia, and diminifhes a* the 
proportion of its filica increafe*. Hence it follows, that 
in a dry country, a fertile foil (hould contain lefs filica, 
and more of the other earths, than in a wet country. 

Giobert found a fertile foil near Turin, where it 
rains annually jo inchec, to contain 
From 77 ta 79 liliea, 

9 — 14 alumina, 
5 — 11 lime 

Near Fan's, where it rains about 20 iuches annually, 
Mr 'fillet found a fertile foil to contain 
Coarfe fand 2; 
Finefand 21 

— 46.0 filica, 
16.5 alumina, 
37.5 lime. 

1 00.0 % 

The varictie* of mould aic too numerous to admit an' 
accurate description : wc fhall content ourfcives, there- 
fore, with mentioning the molt remarkable. 

species 1. Sand. 
This conflfts of fmall giains of Cliceoits (tones not 
cohering together, nor fattened by water. When the 
grains are of a large fizc, the foil is called travel. 

species 2. Clay. 
This confills of common clay mixed with decayed ve- 
getable and animal fubltaoces. 
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SPECIES 3. 

Any fod which docs not cohere fo ftrongly as clay, 
but more ftrongly than chalk, it called ham. There 
are many varieties of it. The following are the mult 
common. 
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Variety 
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MINERALOGY. 

and btavy, loam. 
' a mixture of clay and eoarfc land. 
Varuty 1. Chalky loam. 
A mixture of clay, chalk, and coarfe fand j the chalk 




O I. Sud 



ing. . 

Variety 3. Sandy loam. 
A mixture of the lame ingredients; "' 
ing to .8 or .9 of the whole. 

sfEciEs 4. Till. 
TiH it a mixture of clay and oxyd of iron. It it of 
a red colour, very hard and heavy. 

Sict. II. Wggrrgatri of amorphous Jones. 

The aggregates which rxlong to this feflion confift 
of amorphous fragments of lionet cemented together. 
They may bu reduced to the following genera : 

1. Sandftonc, 

2. Fuddingftone, 

3. Amygdaloid, 
4- Breccia. 

Genus I. Sandstome. 
I grains of fand, confilling of quartz, flint, horn. 
- fhiftus, or fdfpar, and fometimes of mi- 



They fed rough and fandy ; and when not very hard, 
eafily crumble into land. The cement or bafit by which 
the grains of fand are united to each other it of four 
kinds ; namely, lime, alumina, filica, iron. Sanditones, 
therefore, may be divided into four fpeciet. 

s mens 1. Calcareout fandftonet. 
Cdeareout fandftones are merely carbonat of lime or 
marl, with a quantity of fand interpofed between itt 
particles. Though the quantity of fand, in many cafes, 
far exceedt the hme, calcareout fandftonet are fometimes 
found cryftallized : and, in fome cafes, the cry Halt, at 
might be expe£ted> have fome of the formt which di- 
ftinguifh carbonat of lime. That the calcareout fand- 
ftone of Founuinbleau is cryilallised in rhomboidal 
It contain*, according to the analyfis of Laf- 
62.5 fib'ceout fand, 
37.5 carbonat of lime. 



cuar. 

occur, confilling of grains of lime AMsp.., 
with filica. Thcle ftones are diode- — «— 
landitoues. 

srEcix, 4 Ferruginous fandftonea. p^J 
1 ne iron which act* as a cement in ferruginous fand- am. 
"i it not far from a metallic ftate. When iron it 
letely oxydated, it lofes the property of adiog as 
a cement. Thit it the reafon that ferruginous fand- 
flonea, when expofed to the air, ahnoft alwayt cr amble 
into powder. 

The colour of ferruginous fandftonet it ufually dark 
red, yellow, or brown. The grains of fand which com- 
pole them arc often pretty large. Their hardoeft it 
commonly inconfiderable. 

GtNUS II. PODDIMO StOKF. q jflg 

Pcbblet of quartz, flint, or other fimilar ft ones of a^k*. 
round or eliptical form, from the ft Be of rape feed to 
that of an egg, cemented together by a uliceout ce- 
ment, often mixed with iron, have bee 
pudding fonti. 

Pudding nones, of courfe, are not ii„» 
ads to quartz, flint, chalcedony, flee, of which the peb- 
bles may confift. The colour of the cement is ufually 
yellow, brown, or red. Itt future it conchoidd. 

The finer font of pudding ftones arc capable of a fine 
poLfh j the coarfe are ufed for mia-ftcMics. ,v 

Gfcnvs III. Amygdaloid. H*J|" 
Rounded or eliptical maffet of chdeedony, zeolite, Itidl 
limeftone, lithomarga, fteatitet, green earth, garnets, 
hornblend, or opd, cemented together by a baGt of in- 
durated clay, trap, mullcn, wdkeu or kragg, confti- 
tute an amygdaloid. 

Amygdaloid* are opaque. They have no luftr;. 
Their fracture it uneven or conchoidd. Hardnefs 6 to 
0. Thai colourt are at varioua at the ingredients of 
which they are com po fed. 

GiNut IV. bmccm. c ';v 
Angular fragrcentt of the time fftiits of ftooe agglu- ittJ*. 
tinated together, conititute a breccia. Thus calcareout 
breccia conlift 
ther by 



wuiuiuic a trtc.ia. J n us calcareous 
Is of fragments of marble cemented toge- 
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Calcareous fandftonet have commonly an earthy tex- 
ture. Their furface it rough. Their hardnrft from 6 
to 7. Their fpecific gravity about 1.5 or 2.6. Their 
colour grey ; fometrmca yeQowifh or brown. They are 
mcs Durnra tor lime. 



m 



sncin 2. Aluminous fandftt 
The bafit of argillaceous fandftonet is dumins, or 
rather clay. Their ftrufture it often flatr. Their tex- 
ture it compact, and either fine or coarfe grained, ac- 
cording to the fize of the fand of which they are chief- 
ly compofed. Their hardnefs it from 6 to 8, or even 
9. Their colour it ufually grey, yellow, or brown. 

They are often formed into 
ftones, and coarfe whet ftones. 

srzcixs 3. Siliccout fandftonet. 
Siliceous fandftonet confift of grains of fand 
ed together by filica, or fome fubftance 
chiefly of filica or flint. They arc 
any of the other fpeciea. 



Sict. III. Jggrcgtict of CryJaU. 

The minerals belonging to thit feet ion confift either 
of cryilala of different kinds cemented together, or oi 
cryftalt and amorphous lionet cemented together. 
They may be reduced under the following genera. 
1. Granite. 
3. Sienite. 

3. Grai.atioc. 

4. GranitcQ. 
J, Granil tc. 

6. Trap. 

7. Porphyiy. 

Genus I. craniti:. r..l"J:i' 
An aggregate of felfpath, quartz, and rrJca, what-ni^ 
ever be the fize or the figure of the ingredients, it de- 
nominated \ granite. This aggregate may be divided 
into two fpeciet, namdy, common granite, and>^ 
granite or gneiis. 

srsciEs t. Common granite. < 
Itt aruaure i* dwayt granular. The felfpar it often 
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B*rt»»««J amorpho-n, and cot>ftitutes mod frequently the greiteft 
L *°*' c *' pirt of the aggregate. 

Common granites differ much in their appearance, ac- 
cording to the fiae, proportion, colour, and figure of 
their component part*. They are commonly very hard: 
)(t Their fpecific gravity viri©» from 2 5388 to 2.9564. 

spzcifs 2. Shiftofe granite or gneifi. 
The ftructore of gneifs is always llaty, and thii con- 
ftitutea its fpecilic chatadier. In gneile, the proportion 
of quart/ and fclfpar is nearly equal : the proportion 
of mica is fnraHetL It is evidently fuljea to the fame 
varieties with common granite. 

Gikus II. Sienite. 
Mr VVemer has given the name of /milt to sggre- 
gate* cotnpofed of felfpar, hornblende, and quartz ; or 
of felfpar, hornblende, quarts, and mica. Thefe aggre- 
gates were formerly confounded with quartz. 

Sienite is found both of a granular and flaty ftruc- 
ture : it might, therefore, like granite, be divided into 
two fpecies. In fienite the quartz is commonly in by 

>4J ^ fnaUeft P ro P ortion - 

C m en. Genus III. csakatihe. 

Mr Kirwan ha* applied the name granalint to the 
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Quartz, 

Felfpar, 
Short. 


Quartz, 
Mica, 
Garnet. 


Quartz., 
Hornblende, 
Jade. 


Felfpar, 
Mica, 
Short. 


Quartz, 
Felfpar, 
Jade. 


Quartz, 
Short, 
Hornblende, 


Quartz, 
Hornblende, 
Garnet, 


Felfpar, 
Mica, 
Hornblende. 


Quartz, 
Felfpar, 
Garnet. 


Quartz, 
Short, 
Jade. 


Qnartz, 

Jade, 
Garnet. 


Felfpar, 
Quartz, 
Serpentine. 


Quartz, 
Mica, 

Short. 


Quattz, 
Shorl, 
Garnet. 


Quartz, 
Hornblende, 
Horuftone, 


Felfpar, 
Quartz, 


Quartz, 
Mica, 
Jade. 
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One of thefe aggregates, namely, quart*, mica, gar- 
net, was called by Cronftedt norka or murtjlen. 

GtHVS IV. GIANITfLL. 

Mr Kirwan gives the name of granitrll to all aggre- 
gates cotnpofed of auy two of the following ingrc- 
dients : quartz, fclfpath, mica, fhorl, hornblende, jade, 
garnet, fkatites. The mod remarkable of thefe arc : 

Felfpar, 
Hornblende. 



Quartz, 
i clfpar. 


Quartz, 
Hornblende. 


Quartz, 
Steatites. 


Quart/., 
Mica. 


Quartz, 
jade. 


Felfpar, 
Mica. 


Quartz, 

Snorl 


Quartz, 
Garnet. 


Felfpar, 
ShorL 



Felfpar 
Jade. 



Felfpar, 
Garnet. 



Mica, 


Mica, Hornblende, 


Jade, 


Short. 


Jade. 


Jade. 


Garnet. 


Mica, 


Mica, 


Hornblende, 


Steatites, 


Hornblende. 


Garnet. 


Garnet. 


Short. 



Aflrre*;«Z 
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Some of thefe aggregate* have received particular 
names. The aggregate of quarto, and mica, when its 
ftrudure is flaty, is called by Werner Jbifaft mica : by 
the Swedes, it is denominated filljlen, whatever be its 
ftruiture. 

The aggregate of hornblende and mica is called 
p-unjeia, from the dark green colour which it ufually 
has. 14/ 

Gsxvs V. cranilits. °:. v - {in ' 

Under the name of grani/ite, Mr Kirwan comprehcrid*' 
all aggregates containing more than three ingredients. 
Of thefe the following are the mod. remarkable. 



Quartz, 
Felfpar, 
Mica, 

Sborl. 


Quartz, 
Mica, 
Shorl, 

Garnet. 


Quartz, 
Sulph. of barytcs, 
Mica, 
ShorL 


Quartz, 
Felfpar, 
Mica, 
Steatite*. 


Quartz, 
Felfpar, 
Mica, 
Garnet. 


Quartz, 
Sulph. of barytcs, 

Mica, , 
Hornblende. 




C. Vf. . 
Traf. 
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(r) A'ir: 
See a'.fr a 



GlNU* VI. T*Ap(r). 

Under this genus we dais not only what has com- 
monly been called trap, but alio wacken, 
and kragflone of Kirwan. 

species 1. Common trap. 
This ftone is very common in Scotland, and is known 
by the name of vehinflone. Whole hill* arc formed of 
it; and it -occurs very frequently in large rounded de- 
tached fragments. Sometimes it aflumes the form of 
immenfe columns, and is then called Lifalt. The Giants 
Caufeway in Ireland, the ifland of StafTa, and the fouth 
fide of Arthur's Seat in Scotland, are well known iu- 
fiances of this figure. 

Its texture is earthy or compad. Its fracture un- 
even. Its lullrc commonly c. Opaque. Hardnef* 8 
to 9. Not brittle. Sp.gr. from 2. 78 to 3.02 1 •. • Kirwa*. 
Colour black, with a (hide of grey, blue, or purple { 
fometirr.es blackifli or reddifh brown ; in fome cafes 
grecnifh grey. By ezpofure to the atmofphcre, it often 
become* inverted with a brownifh rind. Before the 
blow-pipe, it melts per fc into a more or lefs black glafs. 

Trap confifls of fnull cryflal* of hornblende, felfpar, 
olivine, &c- ufually fet in a ground cotnpofed appai ent- 
ry of clay and oxyd of iron. A fpecimtn, in the form 
of bafaltcs, from Staffa, analyfcd by l)r Kennedy of E- 
dinburgh, contained 48 filica, 

j 6 alumina, 
16 oxyd of iron, 
9 lime, 
5 moilture, 
4 foda, 
< i muriiiic acid. 

99 1 spafa. 
— _ F f 2 A r '-"J- r - 
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L 231 and 43 1 — Faujat de St Fond. EJai/ur tHifi. Nat. Jet Rotha dt Trap.—I'hiK Trenf. paffi m. 
ety ingeniou* let of experiment* ou the fufioii of trap, by Sir James lia!l in Tranf, FJin. V. 43. 
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p jr .h» md A fpecimfn from Saliftjury rock, near Edinburgh, i. Hornftone porphyry. 

contained, according to the analyfi* of the fame gentle- 2. Pitcbftone porphyry. 

46.0 filica, 3. Hornflate porphyry. 

4. Felfpar or petunfe por- 
phyry. 

5. CUy porphyry. 

6. Hornblende porphyry. 

7. Trap porphyiy. 



Tr«/. «. 
90. 



14» 

W»Cl«n. 

• .torw.i 
*»3 
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17-0 oxyd of iron, 
8.0 Line. 
4.0 moitlure, 

3$ W»» 
l.o muriatic acid. 

98.5 t 

Dr Kennedy committed thefe analyfc* with peal in- 
genuity and judgment ; and the difeovery in which they 
terminated, that trap contain» foda, is certainly of mv 
portance, and may lead to valuable conlequescc* both 
in a geological and mineralogical view. 

mcih 2. Wacken*. 
Tbia ftone often forms confide rablc part* of hills, and, 
like trap, i* amorphous. Its texture is earthy. Its 
frafture ufually even Luftre o. Opaque. Hardnets 
6 to 9. Sp. gr. from to 2.893 f. Colour grey, 

with a lhadc of grteo, black, red, brown. When ex- 
jtofed to the atmofphcre, it wither 1 and 

8 re T- 

It mtlta into a grey porous flag. 



CM I. 

9. Wacken porphyry. Af 
9. Mullen porphyry. 

10. Krtg porphyry. 

11. Argtihtic porphyry. 
J 2. Potftone porphyry. 
J 3. Serpentine puiphyry. 
14- Sandftonc porphyry, 



f*1 

Mullen. 

* 

«3 
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The aggregates belonging to this fed ion 
" of the mountains of the globe. In giving an ac- 
count of them, we have adhered implicitly to the ar- 
rangement mod generally received by mineralogiHs. It 
1 .uft be acknowledged, that thia arrangement it by no 
means complete, and that ibme of the genera are too 
vague to be of much life. The number of aggregate* 
already c'ifcovered it too great for giving to each a par- 
ticular name, l'erhapa it would be better henceforth 
to adopt the method propoled by Mr Hairy, namely, 
to constitute the genera from that ingredient which ea- 
ters mod abundantly into the aggregate, and which 
forms as it were it* baiis, and to didinguifh the fpecie* 
according to the nature and proportion of the other 
ingrrditnt*. According to this plan, the aggregate*. 
hitherto difcovered have been divided by Hauy into the 
following geneia : 



jar.ciF 5 g. Mullen L 

Thia ftone is alfo found in conftderable nurftea, and 
feimetime* ha* a tendency to a columnar form like ba- 
fait. 'Feature earthy. FraAure uneven, and fine fphn- 
ttry. Luftre r , except from fomc mining particle* of 
bafaltine. Opaque. Hardnefs from 7 to 9. Sp. gr. 
from 2.6 to 2.738. Colour afh or bluifh grey , fome- 
tiroc* mixed with ochre yellow, in coniequencc of the 
decompofition of the A one At 1 30° Wedgewood it 
melts into a black compaA glafs. 

When mullen is expofed to the air, it* furface be- 
come* covered with a grryifh white rind, fometime*. 
flightly ochry. 

si>bcies 4. KragSone *. 
Thi* flonf, which, like thr other*, forms confiderable 

Crts of rocks, was formed into a diftinft fpecie* by 
r Kirwan. Us texture i* earthy. It is exceedingly 
porous, and the pore* are often filled with the cryitals 
of other minerals. FraAure uneven. Luftre o. O- 
paque. Hardnef* 5 to 7- Sp.gr. 3.3 14. Feels rough 
and harm. Coloor reddilh grey. Streak yellowith 
grey. At 1 38 0 Wedgcwood it melt* into a reddifh 
brown porcelain mat*. 

GbnviVII. roar-HTtY. 
Any ftone which contains fcattercd cryftals or grain* 
of felipar, vifible to the naked eye, is denominated a 
forphyry Befides felfpar, porphyrie* generally con- 
tain '{mall cryftals of quartz, hornblende, and mica. 
Thefe cryftal* are nfnally of a different colour from the 
ftone in which they are found, and they are ftuck in it 
a* in a cement. It is evident from this definition, that 
the number of porphyrie* muft be great. Each fpe- 
cie* receive* it* name from the ftone which form* its ba- 
fia, To defcribe them would be unneceflary. We 
(hall only give a catalogue of the principal fpecie*. 



I, FeHpathic rock, 
a. Quartxous rock. 

3. Micaceous rock. 

4. Chloritoo* rock. 

5. Serpentine rock, 

6. ~ 



7. Hornblendean rock. 

8. Petro-filiceous rock. 

9. Gametic rock, 
to. Calcareous rock. 

11. Argillaceous rock. 

12. Corneous rock. 



Sect. IV. Volcanic Aggrtgtttt. 

Aocxeoatcs formed by volcanoe* may be reduced 
to the following genera. 

1. Lava. 

2. Tufa. 

3. Pumice. 

4. Ames. 

ClKt'S 1. LAVA. 

All fubftsnce* which have iflucd out of a 
a (late of fusion aie called lavas. They have been di- 
vided into three fpecie*. 



m 



iricilt 1. Vitreous lava. 
Found in fatal) piece*. 

Texture gloffy. Frafture conchoidal. Luftre 3. 
Traofparency from 3 to 1. Hardnel* 9 to 10. Sp. gr. 
from 2 to 1. Colour bUckilh, - - 
Commonly fomewhat porous. 

IJ4 

spec us 2. Cellular hva. CdlaiC' 
This fpecie* is full of cells. Surface rough and full 
of cavities. Texture earthy. Luftre o. Opaque. 
Hardnef* 7 to 9. Sp. gr. varies, but does not exceed 
a.8. Colour btown or grcyifti black. Commonly fome- 
what magnetic. 

If) 

species 3. CompaA lava. Co=p*£- 
Thi* fpecie* is the moft common of all ; it rens into 

the 
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c-n' .uf- tbc frcond by infenfible degrees ; and indeed it fcldom 
tittle*- found of any confiderable fixe without footc pi>-t». It 
ire in general a very ftronr refcmblance to trap. 
A fpecifnen of the Lava of Catania in Sicily, analyfed 
by D» Kennedy, contained 
51.0 filica, 

J 9.0 alumina, .. . 

14.5 oxyd of iron, 
9.5 lime, 
4 0 foda, 
1.0 muriatic acid. 



*7S..v. 



99.0 + 

A fpecimen of the lava of Sta. Venerc in Sicily he 
found to contain 50.75 filica, 

17.50 alumina, 
14.25 oxyd of iron, 
10. CO lime, 
4.00 foda, 
1. co muriatic acidV 



tat*. 



97-5 t 

Thua we fee, that the refemblance between trap and 
lava hold* not only in their external appearance, but al- 
fo in their component parta. 




ALOGY, 

GENUS II, PUZZOLANA. 

Found in fmall piece*. Surface rough. Texture, 
earthy and porous. Fiacrure uneven. Luftre o. O- 
paque. Hardncfc 3. Very brittle. Sp. gr. from 2.57 O. II. Pux. 
to 2.8. Colour brown or dark gtey. Magnetic. Ea-aolana. 
fdy melu into a black flag. 

When mixed with lime into a mortar, it poffeffc* the 
property of hardening even under water. Thia pro* 
perty it owes moft probably, as Mr Kirwan fuppofca, 
to the iron which it contain*. The iron decompofea 
the water of the mortar, and by thia means it becomes 
too bard to be a&cd upon by water in a very fhort 
time. , n 

Genus III. pumice. O. hi. Pb» 

Tin's is a very liglit fubfbnce ejected from volcanoes. tmte - 
h is poroas. Hardncfs 3. Brittle. Sp. gr. below 1 . 
Colonr grey or brown. 

In fome varieties the luftre and ttanfparency an 0 : 
in others, the luftre is glaffv, a. Tranfparency from 1 
to 2. 

trf 

ClH!'5 TV. VOLCANIC ASHtS. G. IV. ToN 

Thefe are analogous to the afhes of common pit coal. eanicafcakj 
Loofe and fmooth, very light, and fine. Slowly duT 
fcble in water, and when wet fomewhat ductile. 



Class II. SALTS. 
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UNDER this clafs we comprehend all the combina- 
tions of alkalies with acids which exift in the mi. 
neral kingdom. As they have been already defcribed 
in the article Chemistry, Suppl. we fhali here only 
give a lift of their names. 

Genus I. potass. 

Sp. t. Sulphat of potafs. 
2. Nitrat of poufa. 



Gewus I J. aooA. 

Sp. i. Carborrat of foda. 
a. Sulphat of foda. 

3. Mnriat of foda. 

4. Borax. 

Genus III. ammonia. 

Sp. 1. Sulphat 1 
2. Muiiat of 1 



Class III. COMBUSTIBLES. 



i«i 

C.I S,|. 



***■• Nj* 



HPHE combuRible fubftances belonging to the mine- fbmetimes 
-■■ ral kingdom, excluding the metals, may be com- 
prehended under the following genera. 

1. Sulphur. 

2. Carbon. 

3. Bitumen. 

4. Coal, 
j. Amber. 

Genus T. sulphur, 
species !• Native fulphur. 
This fubftance is found abundantly in many parts ef 
the world, cfpecially near volcanoes, as Heda, ./Etna, 
Vcfuviua, the Lipari iflands, &c. It is either in the 
ftate of powder, or maflive, or cryftalfiicd. The pri- 
mitive form of its cryftals U an octahedron, compofed 
of two four fid cd pyramids, joined bafe to bafef. The 
fides of thefe pyramids are fcalcne triangles and fo in- 
clined that the plane where the bafts of the pyramids 
join is a rhomb, whofe long diagonal is to its fhort aa 
5 to 4*. Sometimes the apices of the pyramids, to 
nfe the language of De Liflr, arc truncated ; fome- 
times they are fepartted from each other by a prifm 5 




truncated. For figures of thefe varieties, and for the 
laws of their formation, we refer to Mr Lsfroy j . f J*"'- 

Colour yellow, with a (hade of green ; tometimea AIm ' "* 
reddifh (qJ- Luftre greafy, a. Tranfparency varies""* 331 ' 
from o to 4- Caufes double refraction £. Texture f Hmf. 
compft. Hardnefs 4 to 5. Brittle.— For its other 
properties, we refer to Chemistry in this Svppi. 

Sometimes fulphur is mixed with different propor- 
tions of earths. Thefe combinations arc hardly fuf- 
oeptible of accurate defciiption. 

Sulphur combines alfo with metal*. Thefe combi- 
nations (hall be defcribed in the fourth clafs. 

GEHUS II. CARBON. £\ { 

This genus comprehends all minerals compofed of 
pure carbon, or of carbon combined with a little earth. 

spEciat i. Diamond. 

was well known to 



,6 3 . 
Diamond. 



(cj It then conuiaa 
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is found i.i d.tfcrrni pails of Afa, particularly in the 
kingdoms uf Golcoiida arid \ ii'apoor ; it ii 1'uund al.o 
in Brazil. 

It is always cryftalli/ed ; b>it f->m«timcj fo imper- 
ffftly, that at the firft fight it might pafs tor amor. ; 

* Fig. j6. phous. Its primitive form b a regular octogo:if ; but 

it more commonly aftumes a fphcruidal form, .-•♦•d then 
has ufuslly 36 curvilinear triangular faces, dx of which 
are raifed up r m eich of the faces of the pri-niti\e ot\o- 
t F'g- J7- gonL Its i'-'ff(rant molecule, according to Hanv, is a 
regular tetrahedron. — For a more particular account of 
the cartels of this mineral, we refer the reader to Mr 

* Crj/J. ii. Rome dt 1 ijl:* and Mr ffjgj\. 

Texture foli.itcd. Luftre 4. Tianfratrrxy from 2 

to 4. Caufes liogle refraction. Harducfs 20. -Sp. 
axis. 343 gr*J>$lBj to 3-5 3 Colour various; tomctiomi 
f Jfstgr,*1M limpid, fometimcs led, orange, yelloiv, .green., blue, aud. 

even blackiih. 

1 W. IMC Whro rubbed it becomes pofuively clceSlrie, even 
$ MnvtJ*, before it ha* been cut by the Lapidary, which is not 
the cafe with any other gem ||. 
It is compofed of pure carbonj. 

. irrciis 2. Mineral charcoal 
Kiiiennj coal— Walt 1 culm. 
This mineral has been found in Hungary, Italy, 
Fiance, Ireland, and Wales. It occurs in ftratificd 
mafTe*, or in lumps netted 111 day. 

Colour black. Luftre 4, metallic. Opaque. Tex- 
ture foliated. Hardnefe 5 to 7. .■Sp.fjr. 1.410 i.cjfj. 
Often Mains the fingers. Infoluble in acHs. Dcfla- 
grates with nitre. Does not bum till wholly ignited, 
and then coriumca flowly without emitting flame or 
fmoke. 

It confifts almoft entirely of charcoal, which, as Mor- 
veau has proved, is an oxyd of carbon *. 



cuft.ur, 

*i SMCtsa 11" tfaptstha. 'Cmimf. 
This fub^ance is found fonv t<mr» on the furfare of ''*»■ 
the water of Ipriogs,' and fitmetitnes iiTuing from certain 
itratai it is found «n great abundance in Pertia. 

It is as fluid and transparent as Water Colour white 
or yellowilh white. Smell ftrong.-but not difsgrecable. 
Sp. gr. when white, .708* or .TUjf; when jdloiriu, f 
• t> 47S t- F«ls g/wrfy. Catches fire on the approach r^* |M 
of flame, burns with a white flame, and leaves fearer [ t.rA», 
any rciiduiim 

Infoluble in alec hoi. Don not freeze at o° Fahren- 
heit. When pure naphtha i» expofed to the air, it be- 
comes yellow and then brown ; its- confillence is incjea- 
fad, and it palfes into petroleum *. • J&fcki.; 



jinn. sVs* 

Csus.xxxi. 

«6a 

Mineral 



spines 2. Petroleum. •»! 
This fubfVauce is alfo found in Pcrfia, and likewife in rnr9 '«* 
countiirs in Europe, particularly Italy, France, 
Switzerland, Germany, Sweden, England, and Scot- 
land. 

Not fo fluid nor tranfparent as water. Colour yellow, 
either pale or with a (hade of red or green ; reddiih | 
brown and reddiih black. Smell that, of naphtha, but 
left pleafant. Sp. gr. 8783 •. When burned it yields • 
a foot, and leaves a fmall quantity of coally refiduura. 

By expofure to the air it becomes like tat, an 
then called mineral tar\. 



»*». 



lid. 



>6f 

.Anthracite. 



. : m r:r' 3. Anthracite (n). 

/ftitbraso/ite. 

This fubftance, as Dolomieu informs- us, is found ex- 
e lufivcly in the piiroitive mountains. It is always amor, 
phous. Colour black or brownifh black. Luilre 3 to 
4. Sttnftute flaty. Fragments rhomboidal. Hard, 
ntfl 6 to 7. Sp. gr. greater than that of coal. Often 
ilains the fingers. 

Burns preciWy like the laft fpecies, and leaves .«o of 
white allies. According to Dolomieu, it is compofed 
cf r.bout r.4.0 charcoal, 

3J.5 fdica, 
3.5 iron, 



'; 7ur .it 

AIU N' J 
xaix. 33a, 



ico.of 

It is probable that the charcoal in the twj 
fiance 



species 3. Mineral tar. 
This fuhftance is found in many parts of Afia, , 
tica, and Europe. It is vifcid, and of a black, 1 
ilh Mack, or reddiih colour. Smell fometimes ftrong, 
bvt often faint. Sp. gr. i.t. When burned, emits a 
difagreeable bituminous fmell. By expofure to the air 
it paffes into mineral fitch and maltha 9 . 

spscn s 4- Mineral pitch and maltha. 
This fubftance has a ftrong refemblance to common Mhtm 

J)itch. When the weather is warm it is foft, and has 
i>me tenacity ; it is then called adhrjive mineral fitch .• ro *' t - 1 * 
when the weather is cold, it is brittle; its hardnrfs is 5; 
and its frafture has a glafly luftre. In this (late it is 
called Kialtl. j. Colour black, dark brown, or reddiih. 
Luftre;. Opaque. Sp gr. from 1.4 c to 2C7. Doe* 
not flain the ringers. On a white hot iron it flames with . 
a ftrung fmell, and leaves a quantity of grey afties. It 
is to the prtfence of the earths which compofe thefe 
allies that the great fpecilic gravity of this bitumen is 
to Ik slcribcd. By Durthcf iuduration, it paffes into 
affbalt. 

strcit* 5. Afphalt. A'phs'c 



4 T,I„w., ba ?" 

sW. 

16S 
O III Bi- 



is in the fame (late in which it exifts in plum- 
combined with oxygen, but not containing fo 
much as charcoal dsn J. * 

Genus III. s;rt'»tBi. 
By b;iutr.en we under!! and, with mrncralogitts in ge- 
neral, an oil, whiJi u foutid in difterent parts of the 
earth, in various Hates of confidence. Thcfc diffic- 
Tent ftaus form dillintt fpecics ; in our arrangctr.ent of 
which we flijll be guided by the obfervations which Mr 
Halclictt has made in his valuuble paper on bituminous 



This fubdance i. found abundantly io many parts of 
laft fub- Europe, Afia, ami Anxrici, especially in the illand «f 

Luftre grcafy 



•M.M/lm; fubftancn - . 

Iwmjl, ii. 

io/, 



T.inidad 

Colour black or brnwnilh b!i>ck 
0])aque. Fracture conchoid*], of a glaffy lutlrc. Hard' 
litis from 7 to 8. Very brittle. Sp.gr 1.07 to I 165*. 
Feel fmuoth, but uot greafy. llov-s nit ftain the fin- 
Kcw. lias little or no fmell, unlefs when 1 ubbed or 
hestcd. \Vhen heated melts, fwelh, and inflames; aad 
wlit-u pure, bums without Iravir-g any 

1 SrPPtEi 6. Llaftic 

Mineral e«*utelM>ut>. 

the year 178.5 in the 
Lad 



S7» 

T.W<Hc 



(a) This 



given by Htuy f«»m #»if a 
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Oafs III. M I N E R A' L O G Y; 

Ccmb»f- lead mine of Odin, near Cartlctown, Dfrbyfliire. It 
tib*f. w a S firft mentioned by Mr Dc Born. 
U * " Colour yellowilh or reddifh brown, foWtimev black- 
ifh brown. In its appearance it has a Along refem- 
blancc to caoutchouc or Jovian rubber; hence it* name. 
Confiftency various : fomctime* fo fort a»-to adhere to 
the finger* i fometiiacs nearly as hard as afphalt. When 
foft it is elaftic ; when hard brittle. Sp. gr. o.or. j 3 to 

j yfjiibtt, 1.023 3 J. 

Iufoluble. in alcohol, eth«r, and oil of turpentine, but 
foluble in oil of olives Not affected by. nitric acid. 
When diftillcd, it yields a bituminous birmfolublc in 
• Em*** alcohol; the refiduum is carbonaceous - . 
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A fpecimen of the flaty kind from Airfliire, called Combut 
" COmptfed of tib'c*. 
47. 62 charcoal, 
$2-1,2 malthi, 
SO 03 earth** 



2^,? Tnerc is » wi «y tn» fubftance found in a rmi- 
"let near the mine of Odin, which, when frefh cut, ex- 
aftly rtfembles fine cork in colour and texture; but in 
1 few day* after beirg cxpofed to the air, becomes of 
a pale reddifh brown. This fubftance contains within 
it a nucleus oF elaftic bitumen. It fetm* to be the 
elaftic bitumen ajtered in i >j texttiTC by the v tier f. 



♦ 
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O.lV.Coal. 



'74 

Jet. 



Genu* IV. coal. 
The fubftance* belonging to thi» geno* are 
of carbon or rather charcoal, and bitumen. 



• 3,1/,.. 



4- 



C .lad 
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trittii 1. Jet (s). 
This fubftance is found in France, Spain, Germany, 
Britain, and other countries, ft is found in detached 
kidneyform maffes, of various files, from an inch to feven 
or right feet in length. 

Colour full black. Luftre J to 4; internal g!*tTv. 
Opaque. Hardr.ifs 7 to 8. Not near fo brittle a* 
afphalt. Texture llriatcd. fracture conchoidal. Sp. 
gr- 1.259*. & hit. tio odour except when heated, and 
then it refcmblcs the odour of afphaltum. Melt* in a 
ftrong heat, burn* with a grecniili flame, and leave* an 
earthy refiduum f. 

Becomes fome*h?.t eleftric by friction When 
diilillcd yield* a pciuliar acid y. 

This mineral if formed iuto button*, beads, andoth<|r 
trinkets. The manufacture has been almoft confined 
tFit.ta France |. 

spccirs 2. Cannel ccal. 
This minrr?.l is found in Lancaftiire, and in diffe- 
rent parts of Scotland, where it is known by the name 
of ferret cntl. 

Colour black. Luftre common, 2. Opaque. Struc- 
ture fometimes fl«y. Texture compact. FracAnre con- 
ehnidal. Hardnefs 5 to 8. Brittle. Sp. gr. 1 .23 z to 
2fS. Does not Ruin the fingers. 
Kindle* eafily, ani bums with a bright white flame 
like a candle (t), which latts but a ihort lime. It does 
not cake. It leaven a llony or footy refiduum. 

A fpecimen of Lancashire cannel coal, analyfed by 
Mr Kirwan, coutaiutd 7J.30 charcoal, 
21.63 maltha, 
3.10 alumina and filica. 



09.98 f 



' Cannel coal is fufcrptible ol pohfh, and, like jet, is 
often wiought into trinket*. 

ifECits 3. Common coal. ' 
This very ufeful cembuftible is never found in the* 
pnmitive mountains, hut only in the fecondary moun- 
tains, or iu plains formed of the fame materials with 
them. It is always fn ftrata, and generally alternates 
with clay, fandflone, or limcftone. 

Colour black, more or lefs perfecL Luftre ufuallf 



greafy or metal 



Opaque. Structure gene- 



rally ftaty. Texture often foliated. Fra&urc various. 
Hardnefi 4 to 6. S|>. gr. 1.25 to t.37. Ufually ftaink 
the fingers. Take* lire mote flowly, and burns longer, 
than the Uftrfpcric*. Cakes more or lefs during corn- 
bullion. 

Of this fpecie* there are many varieties, diftinguiflied 
in Britain by the names of caking coal, rock coal, See. 
Theft are too well known to require any defcription. 

Mr Kirwan analyfed a variety of different kinds of 
coal : The rcfult of his experiments may be fecn by 
the following table. 
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I' t Mineral* 
ii 5»c. 

l>tet«S4> Spurious coal. 9firHu 
I In* minenJ is generally found amidft ftrata of ge-eoal. 
nuine coal. It is alfo called parrot coo! in Scotland. 

Colour greyifh black. Luftre o to 1 . Strudnre ufuaf. 
ly (iaty. Texture earthy. Hardnefs 7 to 8. Sp. gr. 
1.5 to- 1.6 Generally explodes, and buvfts when 
heated. 

Compofcd of charcoal, maltha, and afohalt, and 
above .10 o\ ftony matter. 

Gekuj V- ambpr. o V 7 au>- 

srtciss I, Common amber. ber. 

This fubftance, called eharum by the ancients, is 
found in different countries ; but mo.1 abundantly in 
Fruflia, either on the fea fhore, or under ground at the 
depth of about 1 00 ftct, repofing em wood coat*. It • Xinv. 
h in lumps of different fixes. Mi*, ii. 

Colour yellow. Lulhe 3 to 2. Tranfparcicy 2 to 4.* 6 ' 
Frafture conchoidal. Hardncfs e to 6. Si>. ur. 1 o~» 
l«l«8c-; Becomes elcdric by friction. 

If a piece of amber be fixed upon the point of a 
knife, and then kindled, it burns to the end without 
melting f- f V.*^ 

By dillillauon it yields fuccinic acid. 

Class 



(s) It was called ga*athtt by the ancients, from the river Gages in Li. ia, near which it was found ; jattt isj 
French, o-zabacbe in Spanifh, gagatb in German. 

(rjj Hence it has been called camel <oai. Candle, ia the Lancafhire and Scotch dialed, b pronounced 
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Metallic 
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THIS d*f« rompretwnda all the mineral hodie*,< 
! pofed cither entirety of rortili, or of which mrtalt 
canftitute the molt eurutdrrabtr and important 



MINE R A L O O V, 

Class IV. METALLIC ORES. 



I. Oxydi. 



CUR 



part. 



It is from the mineral* belonging' to this i 
tneuU are extracted ; for this reafon they 



daft that ail 



fd the name of cm. 

The metals hitherto difcoyfred ampuit to 21 ; we 
ffiall therefore divide this clafs into 2 i orders, allotting 
a diftinct order for the ores of every particuhr- metal. 

Metals rxift in ore, in one or other of the four fol- 
lowing date*, l. In a mctaHi : Hate, and eiiher folit*. 
ry or combined with each other. 2. Combined with 
fulphur. 3. In the date of oxyds. '4. Combined with 
acids. Each order therefore may be divided into the 
four following genera. 

r. Alloys. 
2. Sulphurets. 

It mud be obftrved, however, that every metal ha* 
not hitherto been found in all thefc four dates, and 
that fome of them arc hardly fufccptible of them all. 
Some of the order* therefore want one or more gcuera, 
&s may be fcen from the following table. 



Oxyd*. 

Salts. 



Oauta I. Goldoru. 

r. Alloys. 
Order, II. Silvrr aru. 

1. Alloys. 

2. Sulphurets. 
5. Qxyds. 

4. Salts. 
OaOEK III. Platinum ue: 

1. Alloys. 
OtDEa IV. One of mercury 

1. Alloys. 

2. Sulpha rct> . 

3. Oxyds. 

4. Salts. 
Order V. Capper ore*. 

1. Alloys. 
*. Sulphurets. 

3. Oxyds. 

4. Salts. 
Order VI. Iran am. 

1. Alloys. 

2. Sulphurets. 

3. Carburets. 

4. Silicaied iron, 
t. Oxyds. 

<5. Salts. 
Order VII. Tin ores. 

1. Sulphurets. 

a. Oxyd*. 
Order VIII. Lead em. 

1. Sulphurets. 

2. Oxyds. 

3. Salts. 
Order IX. Zinc am. 

1. Sulphurets. 

2. Qxyds. 

3. Salts. 



Order X. stniimor.lai tret. 

1. Alloys. 

2. Sulphurets. 

3. Oxyds. 
4- Salts. 

Order XI. Bifmutb »ret. 

1. Alloys. 

2. Sulphurets. 

3. Oxyds. 

Oxder XII. Jirfemu ore*. 

1. Alloy a 

3. Sulphurets. 

3. Oxyds. 
Order XIII. Cobalt am. 

1. Alloys. 

2. Sulphurets. 

3. Oxyds. 

Order XIV. Nickel art,. 

1. Sulphurets. 

2. Oxyds. 

3. Salts. 

Order XV. Manjanr/s am. 

1. Oxyds. 

2. Salts. 

Order XVI. Tungtten cm. 

1. Oxyds. 

2. Sahs. 

Order XVII. Ora of ma. 
lyliJsnum. 
I. Sulphurets. 
Order XVI1L Ores of aw 

1. Oxyds. 

2. Salts. 

Order XIX. Ora of tita- 



1. Alloys. 

Orde* I. 



Oaota XXI. Om ofcbr*. 



■ 



GOLD ORES. 



No meul perhaps. If we except iron, is more widely w:^ 
fmtcred through the mineral kingdom than gold V ,a,J ^ 
Hitherto it has been found ody in a metallic ftate ; * ' V J** 
tnoft. conwnonly in grairrs, t amificatioiis, leave*, or rhom- 
loidal, oc'totiedral, or pyramidal crytlals. It is gene- 
rally mixed with quartz, though there are inflanccs or 
it* hiving occurred in calcareous rock*. It it not un- 
common alfy to find it diflcminated through lite ores 
of other jrnctaJs ; cfpccially iron, meicnry, copper, and 
zinc. The greatell quantity of gold i* found in the 
warmer regions of t*t«? tarYrl. h abound* in the fandi 
of milny fVhnitm rivers, and m very common in South 
America and India. Europe, however, i* not deftituftr 
of this metal. Spain wa* famous in ancient time* for 
its gold mines, and fcvcral of the rivers iu France con- 
tain it in their fands +. But the principal gold mines ' '■**» 
in Europe arc thofe of Hungary, and next to them thofc A!m 
of Salzburg. Gold alfo has been difcovered in Swe-' 7 '' 1, 
den and Norway, and more lately in the county of 
Widdow in Inland %. 7 «*'«-.■ 

• T V>tl- '■ 

Genus 1. Alloys of gold. ^ ~ 

tftciEs 1. Native gold. J/jt 7 '* 
Native gold is never completely pure ; it is alloyed >« u 
with fome lilver or copper, and fometime* with iron.»»+ 
In the native gold found in Ireland, indeed, the cusn- ,t, 
tity of alloy appears to have been exceedingly fmall. 6VI Us 

It* colour is yellow. Luftre metallic. Fraaurel*^ 
hackly. Hardnef* y. Sp. gr. from 12 to 19. 

Order II. SILVER ORES. 

Silver is found moll commonly in quartz, 
hornftone ; or combined with the ore* of other 
motl commonly with coprjer, antimony, sine, cobalt, 
and lead. This lift metal indeed is feldom totally oef- 
titutc of fitter. 

Genus I. AHoys of filver. CVten 
sr ecies 1. Native filver *. 

Native fslver, fo called becaufe the filver is nearly in»Jt%v u 
a ftate of purity, forma the principal part of fome of i:i -~ 
The richelt filver mines in the world. It it fometime* '^/^ 
in fmall lumps; fomriimcs cryftallized in cubes, hex*- n< 
hedron*, octahedrons, or dodecahedrons ; fometime* in p. '41*. ' 
leaves, or thread*, often fo connected with each other 
as to refemble branches of trees, and therefore called 
dendrtiet. The lilver in the famous mines of I'otofi has 
this laft form. When newly extracted, it is not unlike 
fmall branches of fir +• ^ S^mn'i 

The colour of native filver is white ; often tarnifhed. fh/Gf 
Lutlre metallic. Fracture hackly. Hardnef* 6. Mal->" * 
leable. Sp. gr. from 10 to 1 0.338. 

The filver in this fpecies is almort conftantly alloyed 
with from .03 to .05 of fom 
gold or arfenic. 

x sraciEs 



frequently 
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MINER 

treem 2. Alloy of film and gold. 
jturiferoiu math* /her. 
This alloy it not uncommon in filver mirtct. It* co- 
lour is yellowifh while. Iu luftre metallic. Hardnef* 
5. Malleable. Sp. gr. above 10.6. Dr Fordyce found 
a fpecimen from Norway compofed of 
71 film, 
>8 gold. 

IOO* 



specie* 3. Alloy of filver and antimony f. 

slnlimc/nttxted Jtlvtf ore. 

This alloy, which ii found in the filver mines of Spain 
and Germany, it fometimc* in grain* or lumps, and 
fometimc* cryilalltzcd in fix-lidcd prifms, whofe Jules 
are longitudinally channelled %■ 

Iu colour ia white. Its luftre metallic. Hardneft 
10. Brittle. Sp. gr. from 9.4406) to io||, Texture 
foliated. Fracture conchoidal. Before the blow-pipe 
the antimony evaporate* in a grey fmokc, and leave* a 
brownifh flag, which tinge* borax green. If bor?x be 
ufed at firft, a filver bead may be obtained. 

This alloy wa* long fuppofed to contain aricnic. 
Bergman examined it, and found only filver and anti- 
\Ofrfc. Vu monyaj. Hi* analyfi* ha* been confirmed by the ex- 
415- periroenu of Vauqutlin and Selb*. According to 
*J mr u% Selb » » l '• compofed of 89 filver, 

1 1 antimony. 

100 

A fpecimen, analyfed by Klaproth, 
84 filver, 
16 antimony. 



Another fpecimen 



U.jCl. 
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Common 
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(river. 

t AViwt, 

ii. It*, 



too 

contained 
76 filver, 
24 antimony. 
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GEWUS II. SULPHUXBTS OF SILTEX. 

species I. Common fulphuret of filver 
Vitreous jihvr ore. 
This ore occur* in the filver mines of Germany and 
Hungary. It i* fume times in mafTes, fometimc* in 
threads, and fometimes cryftallized. Itt cryftalt are 
either cubet or regular octahedrons, whofe angle* and 
edge* are often varioufly truncated. For a description 
of the varieties produced by thefe truncation:*, we refer 
the reader to Romi de L]fle m \. 

Its colour is dark bluifh grey, inclining to black ( 
often tarnifhed. Internal luftre metallic. Tcxtute fo- 
liated. Fracture uneven. Hardneft 4 to $. May be 
cut with a knife like lead. Flexible and malleable. 
Sp. gr. 6 909* to 7.215 1. In a gentle heat the ful- 
phur evaporates. Melts when heated to rednef*. 

A fpeciaoen of this ore, analysed by Klaproth, con- 
ned 85 filver, 

1 f fulphur. 
toot 
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Species 2. Antimoniated filver ore *. Metallic 
Suffhurtl of filver with antimony and iron. ur t * 
This ore, which occurs in Saxony and Hungary, l88 
feema to be fulphurct of filver contaminated with anti- Antimuni. 
mony and iron, and ought therefore, in all probability, wed Gl*er 
to be confidercd merely as a variety of the J ait (pedes. 
It is fometimet in ma (fee, but more frequently cryftalli- u ,1^*** 
xed in fix-fided prifms, tables, or rhomboid*; generally 
indiftind and accumulated together. 

Its colour ij iron g:ey : often tarnifhed. Iu luftre 
metallic Fracture uneven. Hardnef* 4 to 5. Brittle. 
Sp. gr. 7.2oBf. Before the blowpipe the fulphur 1 Gdlert. 
and antimony cxlule, leaving a bead, which may be 
freed from iron by fuiion with nitre and borax. 

A fpecimen of this ote. analyfcd by Klaproth, eon- 
66.5 filver, 
12.0 fulphur, 
10,0 antimony, 
5.3 iron, 



1.0 filica, 

0.5 arfeoic aad copper. 

9$.ot I hkrSg,, 

i. 166. 

species ». Sulphuret of filver and copper*. 

Cufriferovi fuifihuraledfilvcr ore. SulphTrec 
This ore, which is fonnd in the Korbolokinfk moun-of filTcr 
tains in Siberia, was firft drfcribed by Mr Renovantz.»nd copper. 
It is in amorphous msffes, varying in fize from that of* A,ru "*"» 
the thumb to that of the fift. " uu 

Its colour is bluifh grey like lead. Luftre metallic. 
Hardneft 5 to 6. Brittle. Its powder, when rubbed 
on the (kin, gives it a black colour and a leaden glofs. 
Before the blow-pipe the fulphuret of filver melts readily j 
that of copper with difficulty. This ore is compofed 
of about 42 filver, 

21 copper, 
35 fulphur. 

190 

GENl'S III. OXYDS OF SlUViR. O. III. 

species 1. Calciform filver ore f. Otyd*. 

This ore was firft defcribed by Mr Widenman. feg~? 
is fometimes in mafTes, fometimet diitcminated through j Kirv.-am t 
other minerals. ii. us. 

Its colour is greyifb black. Its flreak bright. Iu 
luftre metallic Its fradure uneven. Hardnef* 4 to 5. 
Brittle. Sp. gr. conliderable. Effervefces with acids. 
Melu eajily before the blow-pipe. Froth* with bo- 



rax. 



According to Selb, it conuins 72.5 filver, 

I5.5 copper, 
12.0 

1CO.O 



191 



species 2. Red filver ore (u). . 
Tlu* ore i* very common in fevcral German filver*™ 1 
mine*. It occur* in mafTes, difleminatcd and cryftslli- 
rxd. The primitive form of its cryftal* is a dodecahe- 
dron!;, whofe fides are equal rhombs, and which may be ? pi _ 
Gg con- 



(u) Khrto. II. 122 — Seopoh de M'mtra /irgrnti Rubra.— Sage, Jcur. de Phyf. XXXIV. 3JJ. and XLI« 
370 ; and AW Jour, de PbyJ. IL 284 — pVs/Jtsuh, Jour, de Pbyf. XLIII. 29U— Klafnt/j, AitrJge, 
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MINERALOGY. 

tonGdered at a fix (.it A rhomboiibl prifm, terminated pipe it inftantly melts. 



• Ktme dt 

Uftt, lii. 
447- 



by thxee-fided fummiis *. Sometimes the prifm 11 
lengthened, and fometimet its edges, or thofc of the 
terminating fummirs, or both, are wanting. For a de- 
fcription and figure of thefe varieties, we refer to De 
\nj. Lijlf \ and Havy%. 

W*H*A AV co ' our '* cotnm0T ^Y **i< Streak red. External 
u riu, N°" hiftie metallic, internal common. Tranfparencr from 
at. p an. t to I ; fometimet opaque Fracture flat conchoidal. 
Hardncft c to 7. Brittle. Sp jjr. from 



Become* electric by friction, but 



5-44* «> 
only when 



m"* *N" '"fukted II- Soluble in nitric acid without effervef- 
svii *p 1 cence*. Before the blow pipe mclta, blacken*, burns 
n Hrnny. iW, with a blue flame, grvea out a white fmoke with a flight 
JS°xix. p. garlic fmill, and leaves a filver beadf. 
« 7< - Variety 1. Light red. 



Colour intermediate between blood and cochineal red ; 

Streak orange red. 



> if..,, tU 

V mi. p. 

5 1 8 fnmetimca 
+ VmjutU*, black. 

** Variety 2. Dark red. 

Colour commonly between dark cochineal red and 
lead grey ; fometimea nearly black and without any 
Ihade of red. Streak dark crimfon red. 

Ttus ore was long fuppofed to contain aifcnic. Kla- 
f A** *• proth fir ft afecrtained its real competition \ ; and his 
Ci iviii. analyfis has been confirmed by Vauquclin, who found* 

fnrrinwn rnmrKifrd of 56.674 filver, 

16.1300 antimony, 
15.C666 fulphur, 
12.1 286 oxygen. 



>oo. 



Klaproth proved, that the filver and antimony are in 
the ftatc of oxytis ; and Vauquelin, that the fulphur 
is combined partly with the oxyd of filver and partly 
with the oxyd of antimony Klaproth obtained a little 
fulphuric acid ; but this acid, at Vauquelin, with hit 
ufual ingenuity, dcmoullratcd, was formed during the 
analyfis. 

This ore fometimet contains a minute portion of ar- 
• r«f»ri«.,fenic, but never more than .02*. 
Hid. p. s. 
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Muri.t of 



• IrjJEa. 

f Gm%H. 



GtNUS IV. SALTS OF SILTIR. 

iriciu t. Muriat of fdver (x). 
Comesuj f-her ore. 

This ore occur* at Johanngcorgcnftadt in Saxony, in " ny 
South America. Sec. It is oitcn amorphous, fometimet } * 
nearly in powder, and fometimcs cryftallned in cubes or 
panllclopiptrit. 

lit colour* are various: when expofed to the light it 
becomes brown. Internal luilre grcafy, 2 ; external, 2 
to 1. Acquires, a glofs when icraped with a knife. 
Tranfparency 2 to 1. Texture foliated. Hardnefs 4 
to 5. Sp. gr. 4 745 * to 4.804 f- Before the blow- 



ChfslV. 

and gradually evaporates, but M iil'uc 

may be reduced by adding an alkali. , t,ra 

That this ore conuiut mumtic acid, has been long 
known. Mr Woulfe firlt Ihewcd that it contained alio 
fulphutic acid \ : and this dilcovery has been confirmed ' fi ' 1 - 
by Klap-oth, according to whofe analyfit tbit ore is jTJjJ 
competed of 67.75 °*yd of Giver, 

6.CC oxyd of iron, 
21.00 muriatic acid, 
.25 fulphutic acid, 
'•75 dunuM. 

0-7511 JBsbfe 
The alumina can only be conlidercd as mixed witli'-'W- 
the ore. Sometimes its quantity amounts to .67 uf the 
whole jj. !/■•■.•?. 

IJ7- 

Oanra III. ORES OF PLATINUM (v). 

...... i?J 

Hitherto no mine of platinum has been difcovered. Mines. 

It is found in fmall fcales or grains on the fands of the 

river Pinto, and near Carthagcna in South America. 

It is always in a metallic ftatc, and always combined 

with iron. 

i»« 

GEWUS I. AlLOVt OF PLATIKUM. ~|* 

sTecies I. Native platinum. MafittaUr 
Its colour it whitifh iron grey. Magnetic. Sp. gr. 
from 12 to 16. Soluble in nitro-muiiatic and oxy- 
muriatic acids. 

Order IV. ORES OF MERCURY. 

Mercury it employed in medicine; it fervet to fe- 
paratc filver and gold from their orrt ; the filvering of 
looking glafles, gilding, Sec. arc performed by meant of 
it ; and its fulphuret forms a beautiful paint. 

Mercury abounds in Europe, particularly in Spain, \j 

" und alfo in China (z), 
and perhaps Chili (a) • Omr,', 
in South America. The moll productive minet ofw- 
mercury arc thole of Idriaf; of Almtdra. near Cordo-f 

in Spain, which were wrought by the Romans ( b ) ; 7"' * 
of the Palatinate J: ; and of Guanca Velica in Pcru(c>. 
Mercury has never been found in Britain, nor has 

mine worth working been difcovcred in France i 7* 
occurs mort commonly in argillaceous (hilt us, lime- v 
and (andrioaes. 



Germany, and Hungary : it is fo 
the Philippine* • , and in Peru, a 



IXTT.. p. 

If. 

A 

ls> 

vj. mi "i 



O ! Alto?*. 



Genus I. alloys of mercury, 
species 1. Native mercury. 
Native mercury is found in mo ft mercurial mines: rt -a^urr. 
it in fmall globules, fcattered through different kinds of 
flones, clays, at 



Fluid. Colour white. Sp. gr. about 13.6. 



SUCH! 



(x) Kirvj. II. 1 1?. — Laxmann. Nov. Comm. Prtropol. XIX. 482. — Momnet. Mem. Sfav. Etrmag. IX. 717. 

(v) Sec Bro<wnri iSi , Phil. Tranf. XLVI. 584.— Lcwit, ibid. XLVIll. 63H. and L. X^.—Margraf. Mem. 
Berlin, I 757, p. 3 14 —Macquer, Mem. Par. 1758, p. t ig.— Iiufon, Jour, de Pbyf. III. 324. — Morveau, did. 
VI. 193 — Bergman, 0/uj'c. II. 166.— 7i.K Mem. Per. 1779, p. 37;, and 38c, and 545. — Crr//, CreiTi An- 
ufr, 1784, 1 Bund, .; 2 S - Willu, Mantbejler Memoir,, III. ^.-Muffin Pu/ctkm, Ann. dc Clhn. XXI V. 
305- Morveau, Hid. XXV. 3. 

( 1) See F.ntre.cl/e't Ltttret Edifcantet. 

(a) See Molina: Sutural Hi/lory of Chili. 

(b) Sec Bovh\- Natural Ihjlory of Spain, and Jour, dc Mm. -N' Hsi. p. J55. 

(c) See Ulka't Mcmoirt tsntcrning Amenta. 
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species 5. Amalgam of 
Native amalgam. 
This mineral has been found in the Giver mine of 
Sahlbergti in the province of Dalecarlia. in Sweden ; 
in the mines of Deux PontsJ, in the Palatinate; and 
in other place*. It i* in thin plates, ot grains, or cry- 
ftallized in cube*, parallelepiped*, or pyramid*. 

It* colour i« filvcry white or grey, l.uftre metal- 
lic. Creak* when cut. Sp. gr. above 10. Tinge* 
gold white. Before the blow-pipe the mercury evapo- 
rate* and leave* the fdver. 

A fpecimen of thi* amalgam, anal) fed by Klaproth, 
contained 64 mercury, 

36 filvcr. 

100$ 

Sometime* it contain* a mixture of alumina, and 
fometimes the proportion of mercury is fo great that 
the amalgam U nearly a* foft as pafte. 

o. u'su!- Genus IX sulpmurbts of mercury. 

phure'*. species 1. Common fulphuret*. 

tuhZZL Nalive danalar - 

*K>n*i* This ore, which is found in ilmoft all mercurial 
ii.att. mines, is fometimes in veins, fometimes difTeminated, 
fometimes in grains, and fometimes cryftallizcd. The 
form of it* cryftals is a tetrahedron or threc-fided py- 
ramid, moft commonly wanting the fummit ; fometimes 
two of thefe pyramid* are joined bafc to bafe ; and 
fometimes there is a three- fided prifm ioterpofed bc- 
\ ime Je tween tbem f. 

UjU,$L Its colour is red. Its ftrcak red and metallic. Luilre 

•J* when ctyftallized 2 to 3 ; when amorphous, often o. 

Tranfparency, when cryflallized, from r to 3 ; when 
amorphous, often o. Texture generally foliated. Hard- 
nefb From 3 to 8. Sp. gr. from 5.419 to 10 128;, 
Be fire the blow pipe evaporates with a blue flame 

1 „ and l'ulpburcous fmcll. Info'lublc in nitric acid t- 

Variety I. Dark red. 

Af«'. K 5 Colour cochineal red. Hardnef* f» to 7. Sp. gr. 

mi. p. when pure, n • ; fometimes only 7.2, or even 

(SSL. /W/y 2 Bright red. 

*r„i* Colour commonly fcarlet. Sp. gr. 6.902 2 f to 

GENUS III. OXYDS OF WF.RCURY. 

specif* 1. Hepatic mercurial ore*. 
OitiI*.' Thi- ore, which is the moft common in the mines cf 
H-pitie Idria, is always amorphous, aud is often mixed with na- 
mtrcurid tive mercury and cinnabar. 

"^j Ita colour is fomewhat ted. It* ftrcak dark red and 

;i_ j,'^ - "' brighter. l.uftre commonly metallic. Hardncf* from 
) Stiff*. 6 to *. Sp- gr. from 9.23017 to 7.1H6 J. When 
•' " heated the mercury evaporates. 

Though thi> ore lias never been accurately analyfcd, 
chemitls have concluded that the mercury which it 
i s 'X f ' contains i* in the ftate of a red oxyd, becaufe it is info- 
&J * - luble in nitric and folublc in muriatic acid f . When 
2r ' pureft, it contain* about .77 of inerci.iy j. It contains 
\Siiftli, alfo fome fulphur and iron. 

ji*r. «V Werner has divide d this fpecit* into two varieties, 

ut\u** eom P'' a * n< * l ' ie f"'y- * ,ie kcond i« often nothing 

more than bitumiuous ikalc imjyeg'iatcd with oxyd of 
i&rvsm, mercury t- 

Ii »»6. 2 



a 3J 

Metallic 

Ore*. 



MINERALOGY. 

Genus IV. Mt»ct?nut iavm. 
trECiFs 1. Muriat of mercury*. 

Cornroui mercury. ~ _ _ 

This ore, whicflfcoccur* in the Palatinate, is fome McrcarUl 
time* in i'calea, fonetime* in grains, and fometimes cy- s, 't» 
ftallized. Its cryftal* are either fmal! four or fix fided M " rU * , f 
prifm* whofe (ides are rhombsf, or cube., or fo«r-Med?^J, 



pyramids wanting their angles. They are alway* very .i. 
fmall and generally confufed. t i' 

Its colours are various; but it it moft frequently Ijr '> 
white. Its luilre, when while, is pearly. Sometime* ' 6l ' 
opaque, and fometimc* femitraofparent. Evaporate*, 
before the blow pipe. 

Mr Woulfe difcoverrd, that this ore generally con- 
tains fome fulphuric acidj. Specimen* have been found t M*% 
in which the quantity of fulphuric acid exceeds that of Tram/: law. 
the muriatic j. | &****» 

Order V. COPPER ORES. 

Man y of the moft ufeful utenfils are formed of cop- 
per : it enter* largely into the composition of brats, 
bronze, and bdl metal ; not to mention the dyes and 
pair.ts of which it is the bans- 

Copper mines abound in moft countries. They are Miiie*. 
wrought in China, Japan, Sumatra s the north of Afrt- 
ca ; in Chili and Mexico ; and in moft part* of Europe; 
efpccially Britain, Germaoy, Rnflla, Hungry. 

Copper is found moft commonly in rocks of horn- 
blende, (hiftus, and quattz. 

Genus I. af.loys of copper. ao * 
spsc.fs i. Native copper Nit&w! 

Native copper occurs now and then in the greaterper 
number of copper mints : Sometimes it is in mattes, * fiaVassst, 
fometimes in plate* and threads, which affumc a variety 1 '. 11 — 
of fonns; and fometimc*, as in Siberia, it is cryftatlizcd '^H^f' 
iu cubes, or other forms nearly rctenibling cubes f. Jomr.ar 

Colour commonly that of copper, but fometimc* dark * 
brown. Euftre metallic. Streak brii;!i!cr. Fradture XXxl }09 * 
hackly. Flexible and malleable. Hardnef* 6 to 7 
Sp. gr. from 7.6 J to 8.5844^. , ^ 

spfcifs 2. White copper ore \ 
sfi/'jj cf .~eJ<jXr, iron, ntu! arftnir. 
This ore, which is faid to be uncommon, occur* in'*'* P- 509. 
maffes. Colour white. Luftre metallic. Fradure un- * 0 ' ' 
even. Hardnefs 8 to 9. Brittle. Sp. gr. conliJer.^^ 

Before the blow. pipe gives out a white arfcnical'i- t«i. 
fmoke, and melts into a gTeyifh bla.k C.sg V •inAnmam. 

Genus II. *ulphc«».ts or coppkr. o iL^Suf-' 

IflCtlt !• Common tulphuTt of copper f. jjhumv 

Vitrewt copper ore. e 0 >r<> - 



> 

Un. li. [ 
118. 
1 H«»y, 



hi. ret of 



This oie, which is found in Cornwal, Hungary, and r *'.'V nl 
Siberia, oci 111* in maiTes, plates, threads, and ciyflalli-^2^ 
zed in fix-fided pnfins, or four fided pyramid*, joined \ Ai>««», 



bafe to bafe. u. : 44 . 

Colour bluifh grey. Streak brighter grey, Luftre ! A .' rTr **" 

Kim-am. 



metal! ic. Hardne fs 4 to 7 Sp. gr" 5. 4 e 2 1 to' 5.565 f \\ G ' : '"'' 



fometimes fo low at, 4. 1 2y •. DetOtUtC* with nitre. 

Before the blow pipe it melt* caliiy ; and while iu fu. 
Hon exhibits a green pea: I, which, on cooling, i* cove- 
red with a brown crulk. Tinges borax green. 

Werner makes t«o varieties of this ore : the fuft lie 
G g 2 calls 
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Copper cilia compaQ. from iu frafiure : and the fccond, for the 
° rc *_ fame reafon, he calla foliated. Thia laft ia fomcwhat 
darker coloured than the firft.but in other refpefta they 




} Airuxa 

I « .. 
Ml*. 9. 

341. 

aoS 
Purple coj-. 
per ore. 

1ST 

t /Wi B. 

»4> 



2.X«6. 

«07 



146. 



tXm*e-4t 



«aai.ji». 



fcrtciM a. Copper py rite* •. 

^Tedo'so eepper ore. 

Thia car, which ia probably nothing elfe than fit 
phutet of iron combined with copper, and which, there* 
fore, would be more properly placed among iron ore* 
re found fnqirently in copper mine*, and mixed with 
common pyrites or furphm-et of iron. It » fometrme* 
amorphous, an J fometimrt crylralliaed. I la cry**!* are 
cither three or four fided pyramida applied bate to bare, 
cr fix fi^ed pi area. 

Ita colour rk yellow ; oftea tarnrfhed. Its intermal 
luftre metallic. Hardnefi 6 to fornetiwes 9. Brittle. 
Sp. gr. 4.3 1 4 f to Dcflagratea \ bat doea not 

detonate with nitre || . 

Before the blow pipe decrepitates, gives a grecr.iih 
fulphureous fmoke, and melta into a black mafs, which 
tinges borax green. Doea not efFetwfce with nhric acid. 

ipecus 3. Purple copper ore*. 
Thia ore is found in maflca, or plate*, or diflemirwr- 
ted ; form times alfo, it ia cryflalbfied an octohedrons. 
Colour various, but moA commonly purple ; internally 
redduh. Streak reddilh and bright. Lull re metallic. 
Hardnefs 6 to 7. Brittle. Sp. gr. 4 956 to 4.983 f. 

Effei vefces with nitric acid, and tiogea it grcc*. De- 
flagrates with nitre. Before the blow-pipe melts readi- 
ly, without fmoke, vapour, or fmell ; but ia not redu- 
ced. Tingea borax a bright green. 

A fpecirorn of thia ore, analyfcd by Klaproth, cou- 
58 copper, 

18 iron, 

19 fulphur, 
5 oxygen. 

art ci i s 4. Grry copper ore j. 
Thia ore ia found in Cornwal, Saxony, Hungary, 
&c. It ia often amorphoua, but often alfo cryftallizcd. 
The primitive foim of itacryitala ia the regular tetra- 
hedron j but, in general, either the anglca or the edgea, 
or both, are truncated or bevelled j|. 

Colour Heel grey ? often tamiflied, and then dark 
grey. Streak dark grey ; fometimca reddifh brown. 
Powder black i(h ; fome tiroes with a lint of red. LuAre 
metallic Hardnefa 7 or 8. Very brittle. Sp. gr. 
4.8648 *. Dcflagratea with nitre. Before the blow- 
pipe cracklea, but at laft melta, efpecially rf afliftcd by 
borax. The bead givea a. white frnolec, without any 
particular fmell ; tingea borax yellow or brown ifh red, 
but doea not unite with it. 

A fpecimen of thia ore from Cremnitz, anal j fed by 
Klaproth, contained 3 1 copper, 
14 fdver, 
34 antimony, 
3 iron, 
1 1 fulphur. 



93 



A L O O Y. CWKV, 

Napion, in an ore from the valley of Lanr.n, found «ta.iu 
:r, fdver, and antimony, neatly in the fame pro- 0» 

t Mm Tm 

f»»v.ir> 



but more iron, and fome arfenic f- Savorefi, 
a. Baron Born informa ua, bcudca the ingredients of, 
Klaproth'a analyus, found fome gold and mercury ia 
giev- copper ore f. : and Klaproth himfclf found lead ia j c*4. i. 



Gxncs HI. oxros op coffee. 
• rtcrts i. Red oxyd of copper j. 
t 'Ion d red copper nrt Red copper ffafi. 



c ut 

2?* 
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Tin* ore ia found iu Cornwal, and many other cwnv of ttfp«r. 
€«». h occurs in maffet, drfleminated, in fcalea, and » A>».t, 
cryftalliacd. The figure of ita cryftala ia moll w.unwr." 
ly the regular octohedron*. « 

Colour commonly cochineal red. Streak brick red. jW.* 
Lutlre lemimetallio. Tranfparency, when amorphous, 
generally o ; when cryfUUixed, 3 or 4. Hardnefa froro ,ui-,, '» 
4 to 7. Soluble with effervescence in nitric aod. Be- 
fore the blow- pipe melta calily, and ia reduced. 

This ore was fuppofed to be compofed of carbonic 
acid and red oxyd of copper ; but a fpecimcn, exami- 
ned by Vauquchn, whith confiftedof pure cry ftala, con- 
tained no acid f. It rauA therefore be contidenrd •* an) M 
oxyd of copper. 

Werner haa made three varietiea of thia ore, which, 
from their texture, he haa denominated «mf>aa,foli*t«i, 
and /.iron. The firft ia fcldora or never found cry Hal- 
tiafd, and ia opaque ; the fecund occura anur phoua, 
cryllaili/.-.l, and in (calea ; the third ia caimine, ruby» 
or fcarlct red ; and occura aiwaya iu Ihott capillary cry- 
ftal», or delicate ftakea. 

Thia ore fometimea containa a mixture of red oxyd 
of iron ; it ia then called irici red <opp<r ore, <ofi»r 
main, or copfxr ochre. 

Thia ore is (bmetimea mixed with bitumen. Ita co- 
lour ia then brownifh black, and it i» called pitch are. 

. J* 1- f' GrsT»«r»i 
1 fan J »f Peru. „! r »ftr. 

Thia ore, which waa brought from Peru by Dombey.i Ktntm, 
ia a graf* green powder, mixed with grains ol quartz. '** 
When thrown on burning coals, it communicates a 
green colour to the flame. It ia ibluhle both in nitric 
and muriatic acida without effervefcence. The folutton 
ia green. It waa fuppofed to contain muriatic acid * vrfJk, 
but Vauquelin baa discovered, tint the appearance of Mr*, fm 
thia acid was owing to the pit fence of fome common 1 
fait, which ia accidentally mixed with the land i jjf"* * 

Genoa IV. salts or COtnot, xiaijiv. 
specie a 1. Blue carbonat of cupper (d). j|0 
Mountain bhte-~A*ur de evrvrr - Blue calx of copper — G (v ^ 
A upfer Ut%ur . Blue ea r ^" 

This ore, which Occurs in the copper mines of Sibe-" 4 ' <^»P* 
ria, Sweden, Germany, Hungary, Cornwal, See. ia ei-' >er ' 
thcr amorphoua or cryilalliztd The cry flak are fmall, 
aod dificult to examine. According to Komi dc Liflc, 
their primitrve form ia an octahedron, the lides of which 
are ifofcelea triangka, and two of them more inclined 
than the others $. Be that aa it may, the cry dais of ^ Cr&l.i. 
blue carbonat of copper arc often rhomboidal prifms,' 4j 
cither regular, or terminated by dihedral fummits , Jmt _ 
us colour is azure or unaii wuc. otrcax dibc. nara-j^j. 



irtcrcs 3. Green *»xyd of 
Grte* 



(d) A'irw. II. it<).—Morvtau, Mm. Dijon, 1782. I Scmtfirc, 9 , I OCX 
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ae(*4to6. Brltts*. «p. rr. J*o» t- It effervefecs fomctimes olive green. Luftre glaffy. Tranfparency MeniLc 
it a blue colour. Before the from 4 to 7. Fradoie conchoidaJ. Hardnefs 4 10 7. ° ,e »- 



\ ftp* 



Before the 
Tinge* bo- 



1 



with nitric acid, and give* 
blow- pipe it blackens* but does 
rax green with efiervefceuee*. 

Thecryftals, according to Pellttier, arc compofcd o£ 
tV> to 70 copper. 
s-8 — 20 carbonic acid, 
8 — to oxygen, 
2 — 2 watci. 
Fontana firft difcovcred that thia ore contained car- 
bonic acid gas 

Variety 1. Earthy blue carbocat. 
Mountain blue. 
This variety generally contains a mixture of lime. It 
is never cryftallized; and fomctimes is a! molt in the date 
©I powder. Luftre o. Texture earthy. 

Variety i. Striated blue carbonat of copper. 
Luftrc glatfy. Tranfparency, when cryftatfi/.ed, 2 ; 
when amorphous, 1 . Texture ftriated j fornetimes ap- 
proaching to the foliated. 

, species 2. Green carbonat of copper (p.). 
Oxygmated earboral of topper — Maiaebite. 

This ore h generally amorphous, but lometimes it is 
cryllallized in four-fided prifms, terminated by four- 
tided pyramids. 

Colour green. Luttre filky. Haidncf* e to 7. 
Brittle. Sp.gr- 3.571 * to $-65*. $• Effervesces 
with nitric arisl, and gives a blue colour to ammonia. 
Before the trlow pipe it decrepitates and blackens, but 
does not mtlt. Tinges bona ycJtowirh green. It ia 
oompofed of carbonic acid and green oayd ot iron. 
Variety 1 . Fibrous malachite. 

Texture fibrous. Opaque when amorphous; when 
cryitaliixcd ita ttanfpatcocy is 2. Colour generally 
grafs green. 

Varitty 2. Compact malachite. 
Texture compact. Opaque. Colour varies from the 
dark emerald preen to blackitb green. 

A specimen of malachite from Siberia, •nalyfcd by 
Klaproth, contained 58.0 copper, 
18.0 

1 1 5 oxygen, 
1 I.J water. 



« 
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with clay, chalk, 
it ia then known. 



This fpeciei is fomctimes mixed 
and gypfum, in various proportions ; 
by the name of 

Common Mountain grten. 
Its colour is verdigris green. Luftre C. Tranfpa- 
rency o to 1. Hirdnefs 3 to 4. Brittle. Texture 
earthy. Effervefcea feebly with acids. Before the blbw- 



»i* 

•ulphMof 



epper. 

t A' 



species 3. Surphat of copper. 
For a defcription of this fait, fee Chemistry, n° 
648. i» this Supplement. 

f srxcias 4. Arfcniat of copper %. 

Ottve copper ore. 
This ore is found at Carraraeh in Corawal- It is ge- 
nerally crydalliaed in fn-ltcied oomprefled prifms. Its 
colour is olive green- Streak fomctimes draw coloured, 



from 4 to 

Before the blow-pipe dedagratrs with an arfenical fmoke, 
and melu into a grey coloured bead. This bead, fufrd 
with borax, leaves a button of pure copper ||. 1 Kkfntl't 

Klaproth difcovered that it was competed of oxyd oi ti „™~ 
copper and arfenic acid. Cent,*/, 

Sometimes this ore is combined with iron. Tt then p. 19. 
cryftallues in cubes. iVfc cubes arc of a darkgtecn 
colour ; before the blow-pipe they frothe, gi»c out an 
aifcnica) fmoke. and do not fo quickly form a grey bead 
as the oifcniat of copper •. * Hit. p. 

Oaohr. VI. IRON OKU.-. 

To defcribe the ufes of iron, would be to write the 
history of every ai t bud manufacture, fmce there is not 
one which is not more or lefs dependent upon this itie- 
ful metal. Nor is its abundance inferior to its utility. 
It exiils almoft everywhere, and fee ms, as it were, the Mine*, 
loud which connects the minrral kingdom together. 

GtKVi J. yittovs or ixon Olw&wii 
struts!. Native iron (p). Native 

Native iron lias been found in Siberia and in Peru iron, 
in immenfe mattes, which feemed as if they had been 
fufed. Thefe mines evidently did not originate in the 
place where they were found. See Fmt-Ii.illt. Suppl. 

Colour hlirifft white Frs&ure hackly. Lndrc me- 
tallic. Malleable. Megnetic Hardnefs 8 to 9. Sp. 
gr. 7.8. Proud has diWovcrcd, that the native iron 
sound in Peru is alloyed with nickel «J. ' v ( .'.v» 

Sl'LPHUlETS OP IftOV. ttt" 

Ccmmon fulphurct of iron*. 

C. Ill Sul- 

This mineral occurs very frequently both in ores and p huret». 
mixed with other bodies, for i n dance in flat es. It is Common 
often amorphous, and often alio ctyftallized. The pri '»*»•»« of 

- - — a m m a * _ " IPs .ft 
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SPECIES I, 



form of its ctydals is either a regular cube or an 



o&onedron. The varieties of its form hitherto defcri-ii ft> 

bed amount to 30; for a defcription of which we refer HnitTi J>. 
the reader to Rom: it Lj/kf. tittt.gU. 

Its colour is yellow, its ludre metallic. Hardnefs LfjK* 
8 to 10. Brittle. Sp.gr. 3.441046. Soluble &» 
nitric acid with cfrcrvcfcer.ee! Seatce fulublc in ful. 
phuric acid. Bcfoie the blow-pipe burns with a blue 
name and a fulpbureous fmcll, snd leaves a brownilh 
bead, which tinges botax of a fmutty green. 

V ttnety 1 . Common pyrites. 
Fraflitre uneven Hardnefs 10. Decrepitates when 
heated. Emits a fulph ureous ftnell when rubbed- Not 
magnetic. It occurs often in coal mine* and in dates. 
Varuty 7. Striated pyiitcs. 
Texture ftriated. Hardnefs 10. Not magnetic. 

Variety 3. Capillary. 
Colour often ftcel grey. Found in necdle-fotm cry- 
Uncommon. Not magnetic. 

Variety 4.. Magnetic pyrites. 
Found in mafias. Texture compact. Hardnefs 8, 
Slightly magnetic. Seems to contain lefs fulphur 
than the either varieties. 

In pyrites the proportion of the fulphur to the iion 
-Me, and this explains the variety of itscryftalline 

Ge.vcj 
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fx) Kirw. H. 131. — Fontana, Jour, de Pbyf. XI. C09 — Klaprth, Be'tir'Jgr, II. 287. 
(f) Palla,, Phil. Tranf. IXXl.™.- Rubin de C<6,, ibid. LXXVIII. 37—See alfo Scirtikr, 7< 
Phyf. XLI. 3. } Ud POL tranf. LXJV. 461. J 
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Iron Ores. 



GlStJS III. C ARBl'tET or IRON. 

species I. Plumbago V 
q Graphite of Werner. 

Mini lagr>. Thi» mineral i« found in England, Germany, France, 
•* Kiru j», Spain, America, &c It occurs in kidney-form lump* 
of various Cue*. Its colour ii dark iron grey or brown- 
ifh black; when cut, bluifh grey. Ludre metallic, 
from 3 to 4.. Opaque. Structure flaty. Texture fine 
grained. Hvdnrfs 4 to 5. Brittle. Sp. gr. from 
1.987 to 2 081;; after being finaked in water 2.1?; 
•fter being heated 2.3, and when heated after that 
a. 4 1 f. Feels fomewhat greafy. Stains the fingers, and 
marks ftrongiy. The ule of thie mineral wheu 
fadured into pencil* is known to every pcrfon. 

Its competition wis discovered by Schcclc. 
pure it contains 90 carbon, 

10 urea. 

1 CO 

But it is often exceedingly impure: A fpecimen, for 
inflar.ee, from the mine of Fluffier, in France, analyfcd 
by Vauquclin, contained 23 caiboa, 

2 iron, 
38 filica, 
37 
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Gfkus IV. mo* coMmsro with iiliCA. 
srrtiEj 1. Fmcry*. 
This mineral is commonly diflcminated through other 
Kirws*, f M flit*« but fonwtimes in the Eall Indies it occurs in 
ii. 153. large mafle-s. 

Its colour is bluifh grey, grcyifh brown, or bluifh 
black, ofun covered with a ycllowi!h rind ? internally 
ft 4ifco*ers red or -purple fpots. Luftrr 1 or o 5 in 
K»me part* 2, and metallic Opaque. Hardnefs 14. 
Brittle." Sp. gr. 3.92 f. Before the blowpipe it 
blacken* and give* a fmulty yellow tirge to borax, 
to Wiegleb it contains 
95.6 ulica, 
4 3 iron. 
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I,.;. metallic Hardutis n to 1?. crime. r»p. gr 

J H.j»y, 4 oo j to 4.'") v i> ! t. Attracted by the nnj;r.rt, and g 

Jnr Je 

Mi*. N J 
«axi. s*7 



fro a 



iieially poficflcd of more t»r Ik'a m -gnci c virtue {. To 



thll fpectes belong* the mtgnet. Before the blow- pipe 
it becomes browner, but docs not melt. Tinges borax 
daik green. 

When pure it confifts entirely of oxyd of iron ; and 
this oxyd appear* to contain from . 1-5 to . 24 oxygen, 
and fiom .76 to .85 iron}. Undoubtedly it coniithi 
of a mixture-of iron in two different tiatcn of oxyda-< u *>- 
tion. It is often alfo mixed and contaminated with'** 
foreign ingredients. 

There arc two varieties of this ore. The firft U 
what we have jufl defenbed ; the fecond is ia the form 
of land, and ha* therefore been called 

Magnetic fand *. " Omm, 

Thi* fubftance is found in Italy, Virginia, St Do-' 1 -— Dt f- 
mingo, the Kail Indie*, and in the fand of the liver Don^'J^ * 
at Aberdeen in Scotland. It i* black, very hard, mag- 
nrtic. Sp. gr. about 4 6. Not altered by the blow- 
pipe pir f: ; melu into a black glafs with potaU, and 
into a green glafs with microcofmic fait, both opaque f. f f : 
It probably contains fome filica, as Kirwan has fun-** 
pofedj. 
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spicies 2. Specular iron ore J . 

Fir o/igi/le. 

This ore it found abundantly in the iflc of Elba near _^ tc V_, 
Tufcany. It i* either in niafJes or cryflalli/ed. Theiron.re. 
ptimitive form of its crytlal*, and of its integrant mole-1 i 
cules, i* the cube •. The rarietie* hitherto obferved *>}•» ~£ 
mount to 7. Thefe are the rhomboidsJ parallelopiped;^/^ , K 
the cube, with three triangular face* inftead of two of j». 
it* angle* diagonally oppohte ; two fix tided pyramids,* fi»r, 
applied bafe to bafe, wanting the frirr.mits{, and fome-J^ - * 5 
time* the angles « the bales, and fometimes the *Iter- miu ',j a> 
nate edge* of the pyramid } a polyhedron of 24 fide*,} f lg 3j. 
reftmbling a cube with three triangular face* for two 
angle* diagonally oppofilc, and two tiianglc* for the 
rcil ot its angle*. For a defcriptiou and figure of thefe 
varieties, we refer to Rome dt Lj/lef and Hauyl. *f>^.u. 

Colour Heel grey; often tarnilhcd, and beautifully 1 '?* 
rridefcent, reflecting yellow, blue, ted. Streak icd. m 
Fowder dark ted. huftre metallic. Hardncf* 9 to 



99.9 

Gfnl's V. ok; d or ikon. 
This genus i» very extenfive ; for irou i» much more 
frequently found in the ttatc of an oxyd than in any 
other. 

SfEciES 1. Black oxyd of iron J. 
Common ma^netu inn Jiont — Jilailijb tftohtmVM iron ore. 

This fiKOi* of ore is very common in Sweden ; it is 
found alio in Switzerland, Norway, Kuflia, &c. It 
occurs in maflrs, plates, grains, and cryftallired The 
primitive form of it? cryflals is a regular octohedron f. 
Sometime* two cppofite fide* of the pyramid) arc tra- 
pezitims, whidi rendtft the apex of the pyramids cunei- 
form. Sometimes the cryllals pal's into iluimboida! pa- 
rsJItlopiped*, and into dodecahedron* with ibotnbtftrStll 
face; }. 

It* ftff-ce is brownilb V-lack ; internally bloilh grey. 
Powder blai k*. Streak blsckilb grey, brighter. Luilre 



10 Notbtittle. Sp. gr. 5.0116! to 5.218^. Slightly f H-* 
magnetic. Little altered by the blow pipe, i inge* I *■ 
borax an obfeure yellow 



This oie, according to Mr Mufhet, ii compofed of 
66<i iron, 
at. 2 oxygen, 

10.7 water and carbonic acid, 
a.O lime. 

ioo.oy fPk'v. 
Tlie quantity of oxygen here flated is probably tex> f" *" 
fmtll, o» ing to the unavoidable inaccuracy which re- 
fultt from the ilry <wuj of anal) lis which Mr Mufliet 
followed. 

Micaceous iron oie 
Is generally confidcred as a variety of this fpecie*. 
Kirwan, however, fuppofes it to contaiu carbon, and 
to be a diHinc) fpecies. 

It ii found in Saxony, and in the iflc of ETbi, &c. 
geiiera'ly in amorphous malTis, compofed of thin fix- 
ti.ivd lamii.z. Colour irrn g'ey. Streak bluifh grey, 
i.ullrc metallic. Opaque. Feci greafy. Hani net* 5 
.107. Brittle Sp. gr. from 4.5 to 5 07. Slr-Ht!y 
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I*. Ores magnetic. Infutible by the blow-pipe. Tinge* borax 
greenifh brown. 

sr-ECiss 3. Laminated fpecular iron ore. 

Fcr pjrccctc of Many. 



2 39 




to 5.OG5. Before the blowpipe blacken*, bat doet Met*l!ic 
not melt. Tinges borax yellowifh olive green. When 0re *' 
digefted in ammonia, it become, black ^ 



Luftr 
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iron ore. This ore, which is round at Montd'or in Auvergn, 
wan ufually arranged under the laft fpecics ; but has 
been fepirated from it, we think properly, by Mr Hauy, 
becaufe the form of its cryftah is incompatible with the 
fuppofition that their primitive nucleus is a cube, as we 
have fcen is the cafe with common fpecular iron ore. Its 
ciyftals are thin octagonal ut.itcs, bounded by lix linear 
. - jjif t trapeziums, alternately inclined different wxy»f 
ii. ' Colour fteel grey. Powder reddifh black. 

metallic ; furface polifhed. Fracture gblfy. Very 
brittle L Hauy fuppofea that this ore has been pro- 
duced by fire, and accordingly has given it a name 
which denotes its origin. 

sfeCies 4. Brown iron ore*. 

Brjwn iron This fpecics of ©re is found abHndantly in Britain, 
«**■ .. particularly in Cumberland and Lancaftire ; and rt is 
' alio very common in other counties. It confifts of the 
brown oxyd of iron, more or lefs contaminated with 
other ingredients. 

Its colour it brown. Its ftreak reddifh brown. Sp. 
gr. from 3.477 1 to 3951. Before the blowpipe 
blackens, but doe* not melt. Tinges borax grcenifh 
yellow. 

V ori'ty t. Brown hsrmatites. 
The name hxmatitcs (bloodftom) was probably ap- 
plied by the ancient* only to thnfV otes which are of a 
red colour, and have fomr iHemblancc to clotted blood ; 
but by the moderns it is applie ! to all the ore* ot iron 
which give a reddifh coloured powder, provided they 
be of a tibrou* texture. 

Brown harmatite* occ urs in marTcs of various (hape*., 
and it is faid alfo to hive been found ctyftaJlized in ri\e 
or fix iided acute angled pyramids. Colour of the Air- 
fare brown or black, fometime* iridefcent ; internally 
nut brown. Powder red. Texture fibrous. Hardnrf* 
8 to 10. Brittle. Sp. gr. 3.789! to 3.95 1 J. Not 
magnetic. 

This variety ha* not been analyfcd, but it feems to 
eotlfift of brown oxyd of iron, oxyd of inangauefc, and 
alumina r 

Variety 2 . Compact brown iron ftone. 
This variety occur* in maf r e> of very various and 
often fantaltical fhapes. 

Colour brown, internal luflre metallic. Textute 
compact. Hardnefs 6 to 9. Brittle. Sp. gr. 3 4771 f 
to 3.55 1 %. 

Variety 3. Brown Scaly iron ore. 
This variety is generally incumbent on other mine, 
rals. Colour brown. Luftre metallic. Stains the 
fingers, mark* flrongly. Feck unctuous. Texture f) 
liated. Hardnefs 3 to 5. Brittle. So light ai often 
to float on water. 

Variety 4. Brown iron ochre. 
Thi* variety occurs both mafllve and dominated. 
Colour from nut brown to orange. Luftieo. Strongly 
flams the firmer*. Texture earthy. Hardncf* 3 to 4. 
When Hightly heated redden*. 

*M 

■*•»■■ srtcus 5. Red iron oref. 

Kir*, ii. Colour red. Streak blood red. Sp. gr. from 3.423 
61. 
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Variety i. Red haematites. 
Found In mafTes, and all the variety of form* of fta- 
laftites. Colour between brownifh red and fteel grey. 
Powder red. Internal luflre metallic. Texture fi- 
brous Hardnefs 9 to 10. Brittle. Sp.gr. 4.74 | f- C,a,,t. 

to 5.005J. 

When pure it confifts of red oxyd of iron, but it of. 
ten contains manganele and alumina $. f BmmP* 

Variety 2. Compart red iron ore Mim. ii. 



Found mafllve and flalactitic ; fometime* in cryftal* t6 9- 
various forms, but they feem to be only 
fometime* in columns like bafalt. 



of vj 



in cry rials 1 
fecondary ; 



Colour between brown red and fteel grey. Stains 
the fingers. Luflre 1 too; often femimctallic. Tex- 
ture compaft. Hardnefs 7 to 9. Brittle. Sp. gr. 
3.413 to 3.71st Sometime* invefled with a rofy red*' 
ochre. 

Variety 3. Red ochre. 

Found fometime* in powder, fometime* indurated. 
Colour blood red. Stain* the finger*. Luflre o. Tex- 
ture earthy. Hardnefs 3 to 5. Brittle. 

Variety 4. Red fcaly iron ore. 

Thi* variety is generally found incumbent upon 
other iron ore*. Colour between cherry red and fteel 
grey. Stain* the fingers. Luflre filky, inclining to 
metallic. Texture foliated. Feel* unduout. Hardnefs 
3 to 4. Brittle. Heavy. 

jrr.ciFS 6. Argillaceous iron ore f . Argillace- 
Oxyd of iron combiner! or mixed tvitb clay. °«*« iron 

This ore is exceedingly common ; and though jt?*ji. » 
contains lefs iron than the fpecics already defcrihed, it , 
is, in thi* country at leaft, preferred to them, becaufe 
the method of extracting pure iron from it i* caller, or 
rather becaufe it is better underflood. 

Colour moft commonly dark brown. Streak red or 
yellowifh brown. Sp gr. from 2 673 to 3.471 %. Be-} Bftsanc, 
fore the blow-pipe blacken*, and tinge* borax olive 
green and black* 4i. It is eompoftd of oxyd of iron, 
.uurnina, lime, filica in various proportions It gene- 
rally yields from 30 to 4c per cent, of iron. 

Vat 'uty 1. Common argillaceous iron orr. 

The minerals arranged under this variety differ ros- 
fiderably from each other in their external chara&ers. 
They arc found in mailes of various lhapes, and often 
l»:rm large lliaU- 

Colour various fhade* of grey, blown, yellow, and 
red. Streak rcdJifh yellow or dark red Luflre o. 
Hardnefs fioin 3 to 8. Smell earthy when breathed 
upon. 

Variety 3. Columnar or fcapiform iron ore. 
This variety is found in columns, adhering to each 
other, but ratily fcparable : They are commonly incur, 
vatcd. and their furface is rough. Colour browcifh red. 
Stierk dirk red Slightly (lain* the fiagcr*. Lutlre 
o. Adhere* flrongly to the tongue. Sound hollow. 
Feel dry. Texture earthy. 

Variety 3. Acinofe iron ore. 
Thi* variety i< found in mafTes, an. J . is commonly lcn. 
Colour generally brownifh red. Luflre me- 
tallic, neatly. Texture granular, ilardmfs 5 to 9. 
Brittle. 

Variity 
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MINERALOGY. 

Variety 4. Nodular, or kidney- form iron orr. It it found fometimei 

JElitti or Ea^lefhnt. times cryftallized 
This variety, which was mentioned by the ancients. Its colour it white ; but it becomes 

it generally found under the form of a rounded knob, pofure to the air, and then afTumet 

more or left refembKng a kidney, though foonetimct it .Streak grey or white. External luftre often 

is quadrangular ; and it contains within it a kernel, internal common or glaffy. TranfpaTency 
which is fomttimes loofe, and fomctimet adhtce* to the 



CM, IV, 



PCS 

outf:dc rind. Colour of the done yellowifh. brown ; of 
the kernel ochre yellow. Surface generally fouled with 
earth. Luftre of the rind metallic ; of the kernel a 
Hardnefs from 4 to 7. Brittle. 

Variety c. Pififonn or granular iron ore. 
This variety occurs in rounded maflcn, from the fize 
pf a pea to that of a nut. Surface rough. Colour com- 
monly dark brown. Streak yellowifh brown. Hardnefs 
5 to 6. Brittle. 

The oolitic ore found at Creufot, near mount Ccnis, 
belongs to this variety. It is compofed wf 
50 lime, 
30 iion, 
23 alumina. 



110 
Lowland 
iron ore. 

• Kirxe. ii. 

• 70. 



species 7. Lowland imn ore *. 
This fpecies of otc is fuppofed to conftft of ox yd of 
iron, mixed with clay and pholphiirct or phofphat of 
iron. It is called lowland ore, becaufc it it found only 
in low grounds ; whereas the laft fpecics it more com- 

mouly « high ground. , and it therefore called highland 3^^^^ t ^^^'ZdM with 



I 

1 or 2 ; fome- 

times o. Texture foliated. Fragments rhomboidaL 
Ilardr.cfs $ to 7. Brittle. Sp- gr. 3.6 to 3.810. Not 
magnetic. Soluble in acids with very little effervcf- 
ccncc. Before the blow-pipe decrepitates, becomes 
browiiifh black, and magnetic ; but is fcarcely fuiible. 
Tinges boiax fmutty yellow, with fome effcrvefcence. 

This ore, as Bergman afcertained, conufts of iron, 
manganefe, lime, and carbonic acid. 

One fpecimen, according to hit analyfit, contained 
38 iron, 
24 manganefe, 
38 carbonat of lime. 

100 

Another contained 21 iron, 

28 manganefe, 
53 carbonat of lime. 

100 

Whether the iron be combined with the carbonic 
acid it ft ill a difpuied point. The crjftals of this ore 
arc rhomboidal parallelepipeds ; which it precisely the 
form of carbonat of lime. This amounts nearly to a 
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C.VI. Silrt. 
Gharry iron 



This ore occurs in amorphous mafTes, and alfo in 
grains or powder. Its colour is brown. Streak yellow- 
ifh brown. Luftre o, or common. Texture earthy. 
Hardntft 3 to 5. 

Variety t. Meadow lowland ore. 

Colour hlackifh or yellowifh brown : Both colours 
often meet in the fame fpecimen. Found in lumpt of 
variout fazes, often perforated. FraAurc compad. Ma. 
derately heavy. 

Frequently yields from 32 to 38 per cent, of iron. 
Variety 2. S wimpy iroa ore. 

This variety it generally found under water. It it 
in lumps, which are commonly perforated or corroded, 
and mixed with fand. Colour dark yellowifh btown, 
or dark nut brown. Hardnefs 3 to 4. Brittle. Sp. 
gr. 2.944. It often contains .36 of iron. 

Varu'y 3. Morally iron ore. 

This variety is round either in a loofe form or in per- 
foratcd lumps. Colour light yellowifh brown. Stains 
the fingtra. Hardnefs 3. Friable. 

GlN VI VI. SALTS OK IKON. 

species 1. Sparry iron ore (c;). 
This ore it common in Germany, Fiance, and Spain. 



sal 

Arkmii 



the lime i and that, a* Cronftedt and Hauy have fup. 
pofed, this ore is merely carbonat of kmc, contamina- 
ted with a quantity of the osyds of iron and tnauganefe. 
triciEt 2. Arfeniat of iron. 
Mr Prouft hat dhcovered this ore in Spain. Itt co- 
lour it greenifti white. Itt texture granular. Infoluble 
in water and nitric acid. When melted on charcoal, 
the aifcnical acid efcapes with cfTervefcence J\. j An , * 

species 3. Sulphat of iron. iyj* U 
For a description of this fait, lee Ch-SMisraT, n» 
631. in this SmjpL §+St4 

OsdbrVII. TIN ORES (m). 

Tin is employed to cover plates of iron and copper, 
and to filver the backs of looking glades : It enters in- 
to the compofition of pewter ; and, forms a very im- 
portant article in dyeing. 

Tin ores arc by no means fn common at the ores of 
the mctalt which we have already defcribed. They 
arc found only in the primitive mountains (1). Hence 
Werner fuppofet them to be the moil ancient of all me- 
tallic ores. They occur moft frequently in granite, 
fometimcs in porphyry, but never in limeftonc. 



7* 



(r.) Kirtv. II. 190 — Ii.-r3m.1a, II. 1S4. — Bayen. 
famu t 1783, p. 149 

(h) Gci'jfrtij, Mrm. Par. 17J8. p. f 01.-— Mirveau 

have divided mo .f tains into three cUli -s 



<le Phyf.XU. 213— 



( 1 ) Geolngilts 



■inn. efr CLim. XXIV. 127. 

primitive, fecomlary, and tertiary. The primitive 
occupy the cent-c of all extenfive chains 1 they are the highctt, the moft rugged, and exhibit the moft pointed 
tops. They ire ronfidcred as the moll ancient mountains of the globe. 

The ferondtry mountains occupy the outiidc of extenfive ranges. They are ufually compofed of ftrata, more 
or lefs isclined, and commonly reft againft the fides of the primitive mountains — The tertiary mountains are 
much fmallcr than the others, and are often fohtary. Wc ufe the terms primitive, fectmdary, Ac. merely a* 

prorr 
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VII. MINERALOGY. 

Alowft the only tin mines known to Europeans arc 
thofe of Cornwal, Dcvonfhire, Saxony, Bohemia, Sile- 
lia, Hungary, Gallicia i thofe of the ifimJ uf Banc* 
and the peninfula of Malacca in India i and thofe of 
Chdi and Mexico in America. 



24t 
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Gbnvs I. tOlfHOIITI or TIJI. 
sficiti i. Sulphutet of tin and cupper •. 
77» pjritei. 

Hitherto thia ore hat only been found in Corn- 
■ ml. There is a vein of it in that coftnty, in the psrifh 
of St Ague*, nine feet wide, and twenty yard* beneath 
i the furfaerf. 

Ill colour it yellawifn grey, palling into the Reel grey. 
Not unlike grey coppc- 'ire. I.ullrc metallic. Hard- 
. nefg j to 6. Very brittle. Sp . gr. 1.3JJ- Before 
the blow pipe it melts eafily, with a fulphureoui fmell, 
into a blade bead, aad depofit* a bluifh oxyd on the 
charcoal. 

The compofition of thia ore, at Khproth informi ui, 
was fitft difcovcred by Mr Uafpe. According to Kla- 
proth's analyfis, it is compofed of 

34 «">. 
36 copper, 
25 fulphur, 

3 iron, 

2 earth. 
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Genu 9 II. oxvds or tin. 
species 1 , Brown oxyd of tin*. 

Tinflune— Wondl'm. 

This ore, which may be confidcred as almoft the on- 
ly ore of tin, occu-s in mifTcs, in rounded pieces, and 
cryftallizcd. Thefe cryftals are very irregular. Hauy 
. <V fupnofet. that their primitive form it a cube \ ; but Ro- 
N * ml de Lifle. with more probability, makes it an oAohe- 
i'.*.. dron X i and in this opinion Mr Day agreea with him H- 
iii. ,13 The o&ohedron is compofed of two four.fided pyra- 
I HJf. mi .' i. applied bafe to bale. The fides of the pyramids 
A%.i«. sre ifofccln triangles, the angle at the vertex of which 
15 '* it 70 0 , and each of the other angles 5c 0 . The fide* 
of the two pyramids are inclined to each other at an 
* lb** A angle <>f <> . ■)■ This primitive form, however, never 
Hft,&U. occur*, but cryftals of tinftone are fometime* found, in 
which the two pyramid* are feparated by a prifm. For 
a complete defcription of the varieties of the cryftals of 
Svrrv. Vol. II. Part I. . 



tinftone, we refer the reader to Romt d* Lijli and Mr Mstalu* 

Day*. 

Iu colour is commonly brown. Streak grey. Hard* • pnj^ m 
nefs9toio. Sp. gr. 6.9 to 7.0. Brittle. M^.iiii. 
Vanity 1. Common tinftoae. 
Colour dark brown ; fometime* yellowiiri grey, and 



fometime. nearly white. Streak light grey. Somewhat 
tiar.fpaient when cryftillucd. Ilardneis 10. Sp.gr. 
6.y to 6.97. Before the H>w pipe it decrepitate*, and 
on charcoal \\ partly reduced. 1 inges borax white. 
According to Klaproth, it is compofed of 
77.50 tin, 
I 2 1 .50 oxygen, 

.1$ iron, 
.7$ filica. 



I OO.O 3 f 
I'ar'uty J. Woodtin. 
This variety has hitherto been found onry in Cora- 
waL It occurs alway* in fragments, which are general- 
ly rounded. Colour brown ; iometimrs inclining to yel- 
low. Streak yeUowilh grey. Opaque. Tenure fibrous. 
Hardnef* 9. Sp. gr. 7 o. Before the blow pipe be- 
come* brownifh red ; decrepitate* when red hot, but is 
oat reduced. 

Klaproth obtained from it .63 of tins and, ia all pro- 
bability, it ia an oxyd of tin nearly pure. 

Oania VIII, ORES OF LEAD. 

Tm ufefu! purpofc* to which lead in iu metallic 
ft ate is applied, are too well known to require defcription. 
Its oxyda^arc employed in painting, in dyeing, and 

Ore* of lead occur in great abundance in almoft 
pxrt of the world. They are generally in vein* ; 
rocks fometime* in 



US** 



Gaitus I. tt7L*HuatTs or lead. 
artcu* 1. Galena, or pure fidphurct of lead \> 



a. i s*jf. 

phuret*. 



Th 
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his ore, which is very common, i* found both in ^'f'jjj or 
.•* and cryftallizcd. The primitive form of iu cry- uhuret of 
is a cube. The moft common varieties are the cube, lex), 
fometime* with iu angle* wanting, and the octahedron, * **•"»• «• 
compofed of two four-fided pyramids applied bafe to * 
bafe : The fummiu of thefe pyramid* are fometime* cu- 
neiform, and fometime* their folid angles are wanting J. i * 

Iu colour u commonly bluifb grey, like lead. Streak f ' 
bluifh grey and metallic. Luftre metallic 
Hh 



proper name*, without affirming or denying the truth or falsehood of thf theory on which thefe names are found- 
ed. That the reader may have a more accurate idea of the compofition of thefe different clafTe* of mountains, 
we have fubjoined a lift of the fubftance. which, according to Werner, enter into the compofition of each. 

I. Paiataar Mouhtaw*. 
t. Granite, 4. Argillaceous (hiftat, 7. Shittofe porphyry, 10. Serpentine, 

j Gacifn, 5* Syenite, 8. Quart*., 1 1. Topaz rock. 

3. Micaceous (hiftut 6. Porphyry, 9. Primitive limeftoae, 

II. StcoMDAkT MoaxtTAxats. 

1. Argillaceous (hiftut, 3. Secondary limeftoae, f. Grunftetn, 

2. Rubble ftonc, 4. Shittofe hornblende, 6. Amygdaloid. 

III. TcKTlAkT MoUSITAIMt. 

f . Trap, 4. Sandftone, 7. Chalk, 10. Ferruginout day. 

2. Argillaceoua fliift ut, 5. Brecoa, 8. Sulphat of liant, 1 1. Potters earth. 

3. Stratified limeftoae, 6. Coal, 9. Rock fait, 
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MINER 

Texture foliated. Fragment* cubi- 
to 7 ; fomrtimes even 9. Brittle. 
r^ZJ~~ >Sp. gr. 6.884 to 7.706 $. Effeivcfcc* with nitric and 
muriatic acid*. Before the blow pipe decrepitates, and 
melt* with a fulphurcoua fmell ; psi 
charcoal. 

It is compefed of from 45 to .83 lead, and from .086 
to. 1 6 of fulphur. It generally contains Come lilver, 
and fometimes alfo antimony aud zinc. 

Variety 1 . Common galena. 

Thii variety correfponda nearly with the above de- 
fection. Sp. gr. 7.051 to 7.7S6. Sometime* ftains 
the fingers. 

CoKpcH galena. 
Found only in amorphous mafTcs. Textutc compact, 
inclining to foliated. Hardnefs 6 to 8. Sp. gr. 6.S86 
to 7.444. Luftre common. Streak lead grey, brighter 
tu and metallic. Often feel* greaiy, and ftaius the finger*. 

MtiiilSt srECiE* 2. Sulphurct of lead, with filver and antimony 
Plumlif trout atttimoniated Jilvtr ere. 
Found in amorphous maffes. Colour grey. Hard- 
oef* 5 to 6. Brittle. Sp. gr. from 5.2 to 8. 
■"• Fkrietf I'm Light grey filvcr ore. 

Colour light bluilb grey. Streak light bluifti grey, 
and brighter. Lullrc metallic. Texture compact. Be- 
fore the blow pipe partly evaporates, and leaves a filver 
bead on the charcoal, furronnded by yellow dull. 
According to Khproth, it contains • 
48.06 lead, 
20.40 filvcr, 
7.8S antimony, 
12.35 fulphur, 
a. 25 iron, 
7.0: abimiaa, 
.25 filica. 
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•find, 
with filver 



1.9. 
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Blue lea J 



9S.09 f . 
Variety 2. Dark grey filver ore. 
Colour iron gtey, verging on black. Powder black, 
and ftains the fingers. Luftre o. 
According to KJaproth, it 
41.00 lead, 
21.50 antimony, 
29.25 filver, 
22.00 fulphur, 

I 75 ' ron » 
. . 1.00 alumina, 

•75 



\ Cllert. 
BUck. lead 



species 3. Blue lead ore •. 
This ore, which is found in Siberia, Germany, and 
Hungary, and is very rare, occurs fometimes in matin, 
and fometimes cryftalliacd m fix-tided prifms. 

Colour between indigo blue and lead grey ; fomrtimes 
inclining to black. Internal luftre metallic. Streak 
brighter. Texture compaft. Hardnrfs 6. Sp. gr. 
5.461 f. Before the blow pipe melts with a low blue 
flame and a fulphureou* fmell, and is eafiiy 



»»t 



u. 



srictrs 
This ore, which is 



4. Black lead ore %. 
found ia Germany and 



'daft 17. 

decayed, Mmltr. 



Ort, 



According to the experiments of Laumont. this ore 
is a fulphuret of lead (or rather fidphurct of oxyd of 
lead), mixed with force phofphat of lead. 



and which is fuppofed to be common gat 
is fometimes in ttaia&ites of various forms, and fume 
times cryft?.llized in fixfided prifms, which are 
ly truncated ard confufed. 

Colour black, often with fome ftre*k* of red. Streak 
light bluith grey. Internal luSie metallic. Hardnefs 
5 to 6. Brittle. Sp. gr.'from 5."»44 |j to 5.77 *. Be- J aWh 
foie the blow-pipe decrepiutet, melts eafiiy, and as re- * c; «^**- 



sricif s 5. Sulphurct of lead, bifmuth, and filver. <?u1^»lt» 
This ore, wliich OCCUtl in the valley of Sclupbach in «>• le<s£ 

Saxony, was firll taken notice of by Selb, atid after- h,ciJ 

wards dcfcriberl by Wc'^enmann and Emerling. 

Iu colour is light bluifll prey. Its lullrc metallic. 

It* fracture uneven. Hardnefa 5. Melts rafily before 

the blow pipe, emitting fome fixoke, and leaves a filvcr 

, analyfcd by Mr Khproth, contained 
33.0 lead, 
27.O iKmiith, 
I 5.C filvcr, 
26.3 Mpliur, 
4.3 iron, ' 
c.9 copper. 



(isvpi or iraD. 
Lead ochte J. 
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96.5 ' 

Otnos'lL 
tree 1x1 1. 

. This ore, which is a mixture of the oxyd of lead cxitc 
with various earths, is found nullivc, and of various dc-' A, ' ,t 1 
grees of hardnefs. *°>- 

Its colour is either yellow, grey, or red. Luftre c. 
Tranfpatency O to 1. Hatdncfs 6 to 8 ; fometimes in 
powder. Sp.gr. from 4.165 to 3.945?. Texlurej 
compact, r ffervifces with nitric and muriatic acids. 
Eafiiy reduced by the blow pipe, leaving a black (Ug, 
unlets the lead be mixed with too great a ptoportiou of 



Genis III. salts or Lf ad. CHI. 
srtcus 1. Carbonat of lead 1. 

mjulrajfpar. C *£* 

This ore of lead, which is very common, ii fometimes k Xm.Z 
in malTcs, and foroetimca cryftallized. But the cryftal -zy 
lizition is in general fo confufed, that the primitive 
form of the cryltaU has not yet been alcertained ( s ). 

Its colour is white. External luftre, waxy or filky, 
from 3 to 1 ; internal 1 to 2. Generally fomewhat 
tranfparent. Hardnefs 5 to 6. Brittle Sp. gr. from 
5.349 || to 6.92 }. Eflcrvcfces with nitric and muriatic" 
acids when they are heated. Soluble in fat o Is. Black- > GtU *' 
eued by fulphuret of ammonia*. Decrepitates when • r -«". 
heated. Before the blow-pipe, in a filvcr fpooii, it be- A " * 
comes red by the yellow cone of the flame, while the 
blue cow renders it yellow f. On charcoal it i* immc- > K 
d lately reduced. tr*ft. >*" 

It contains from .60 to .85 of lead, ■ » »« A Cim - 

.24 of carbonic acid. It is generally 
carbonat of lime and oxyd of iron. 



..8 to'" 
w,th""* 



sricus 



<t) See Hauy, your. <U M,*. N? XXXI. 502. and torn! it Li/li, III. 380. 
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Order IX. 

•net is a. Phofphat of lead f. 
This ott, which is found in Siberia, Scotland, Eng- 
laud, Germany, Carinthia, Brittany. &c. it i'ometimej 
P' . -it amorphous, and Sometimes ciyttalliced. The primitive 
al kai .form of its cry Hals, according to Home de Lille, k a 
f * ™. * dodecahedron, conlifl ing of a fix •fie'e'i redtangular prifm, 
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terminated by fix fided pyramids, the (idea of which are 
ilofeele* triangle? (l). Sometimes the pyramids are 
truncated, and even altogether W2ntir.g. 'i'he cry flab 
of this ore are often acicalar. 

Its colour is commonly greet) ; fometimea ycllowifh or 
brownifh, or greyilh white. Sneak commonly greenifh 
white. Powder yellowilh. External lullre, waxy, 2 
to 3, Somewhat ttanfparent, except when its colour is 
grcylfh white. Hardnefs 5 to 6. Brittle. Sp. gr. 
from 9.86 * to 6.27 f. Infolcble in water and fulohu- 
ric acid, and nearly infoluble in nitric acid ; foltiblc in 
hot muriatic acid, with a flight effenefcence \. Brfore 
the blow pipe it ealily melts on charcoal, and cryHalli- 
tei on coohng : with foda the lead is in fome mcafuie 
teduced. 

The compof:tion of this ore was firft difcovered by 
Gahn. 

According to Fourcroy's analyfis, a fpecimen from 
Erltnbach in Alface, coniitl* of 

96 phofphat of lead, 
2 pholphat of iron, 
2 water. 

too 

Or it co<ita : ns 79 oxyd of had, 

1 oxyd of iron, 

1 8 pho!pho:ic acii, 

2 water. 

ICC «j 

farcies ?. Aifeniat of lead f. 
This ore, which has hitherto been found only in An- 
delufia in Spain, arid always in quart/, or ictdlpar, is in 
frrall made*. Colour meadow gieen, often palling into 
wax yellow. LulLe waxy, j. Tranfparency 2. Be- 
fore the blow-pipe it melts, and returns its colour, and 
doc« not crylhtlize on cooling. When heated to white- 
nete, the arfrnic acid cfcrpts, and the lead is reduced *. 

srtciE* 4. Phofnhnt and a-feniat of lead. 
jirjrniB pbn fphitl of te,id\. 

This ore, which has been found in Anvergnc in 
France, is either in mafic*, or cryflallizcd infmall fix-^idcd 
prifmt, with cur.ilineal faces. 

Colour yellow ifh green, or (hews alternate layers of 
pale and light green. Powder yellowifli. ThecryAals 
are fome what tranfparent ; but when maflivc, this ore 
is opaque. Hardncfs 5 to 7. Brittle. Sp. gr. 6.846; %. 
Soluble in hot muriatic acid, but not in nitric. When 
heated it decrepitates. Brfnrc the blow-pipe melts ea- 
fily, effci»efces, emits a white fmokc, with an aifuiical 
fmcll. Some particles of lead are reduced, a brown 
fluid remains, which cryflalliu* 011 coobi:g like phof- 
phat of had. 

I 



MINERALOGY. ^ 

According to Fourcroy, from whom the whole of 1 
this defcription has been taken, it is compofed of 
65 arfeniat of lead, 
27 pholphat of lead, 
5 phofphat of i 
3 water. 
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■rccm*. Molybdatofhad («). rfYS.* 
This ore, which is found in Carinthia and at Lead* 
hills in Scotland, was firft mentioned in 1 781 by Me 
Jicquin (n). It occurs either in maflcs, or cryrtalli- 
zed in cubic, or rhomboidal, or odohedral plates. 

Its colour is yellow. Streak white. Lull re vary. 
Generally fomcwhat tranfpaicnt. Texture foliated. 
Fracture conchoidal. Hardncfs 5 to 6. Sp. gr. 5.486!; f-Vrffy»*-v. 
when puiiried from its gatigue by nitric acid, 5.706 J . } Hjuitt. 

Soluble in fixed alkalies and in nitric acid. Commu- 
nicates a blue colour to hot fulphuric acid. Soluble in 
muriatic acid, and dr compofed by it. Before the blow- 
pipe decrepitate!, melts into a yellowifli grey mafs, and 
globules of lead are reduced fl, { 
Klapioth lull proved that this ore was molybdat of 



A very pure fpecimen, analyfcd by him, 
64.4 2 oxyd of lead, 
34.25 molybd.c acid. 



93.17 f 

According to the anal) lis of Mr Hatchett, it is 
pofedof 58.40 oxyd of lead, 

3S.C0 molybdic acid, 
2.10 oxyd of irun, 
.28 fdica. 

93.-3 » 

Macquart found a fpecimen to contain 
58.74 lead, 

4.76 oxygen, 
28.10 molybdic acid, 

4.J0 carbonat of lime, 

4.00 iilica. 
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Si.lphat of 



100.00 f 

hi gangrc is carbouat of l'mc. 

0 

srtciES 6. Sulphat of had 

lliis ore, which is found in Anglefcy and in Anna i-»<|. 
Infia, is generally cryllalli/cd. The cry flats arc regular • K'irv.' 
oetohedrons §, and very minute. 

Colour white. I.uHre 4. Tianfpajtficy 4. Before 
the blow-pipc it is imincdiatcly rcduce'.l. Jtmr/J, 

The ccmpolition of this ore w.is lirft afec. taincd by vf '» N° 
Pr Withering. «"> JO* 

Order IX. ORES OF ZINC. 

HiTHEkTO zinc has r.ot been applied to a great va- 
riety of ufes. it enters into the COmpofltitHI ofbnlt| 
it is ufid in medicine ; aiu! Morveau h-s fhevn that its 
Hit J oxyd 



(l) CrxftJ. III. 391. See alfo Hauy'i rcmaiks on the fame (ubjec't in the fmr. >'.t M:n. K XXXI, cc6. 
(m) Kinv. II. z\7. — Klaprvlh, Ann. dt Chun. VIII. lOX.—IIahhttt, 1'Ltl. Tr<inf. 171,6, p. 2»i. 
t» In his MtfctUmt* Aujlnaia, Vol. II. p. 139. 
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punt. 

Ore» of zinc ire very abundant ; they generally ac- 
company lead ore*, particularly galena. Calamine, or 
ozyd of zinc, hat never been difcovered in the primitive 
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Omtf oxyd might be employed with advantage at a white nifhed blue; tipt of the eryftalt often blood red. Tqv- 

der brownifh black. Streak reddifh, brownifh, or grey. 
Luftre common or metallic. Tranfpareney o to I ; 
the red parta 2. Hardnefa 8. 

A fpecimen of tftia variety, .nalyfed br 
51 zinc, 
26 fulphur, 



" c l. 4 $nl- Gimwi I. iul?hi'rit$ or zmc. 

■tourers, sriciii 1. Common fulphurtt of zinc*. 

Common HletiJe. 

ore very commonly accompanies fulphurrt of 

• Krm ii ' fao - It occurs both in amorphous maftes and cryftil- 
ait.— .Swf.lized. The primitive form of itt eryftalt is a rhomboi- 
ii- 3»>. dal dodecahedron, confifting of a fixfided prifm, tarrai- 

nated by three-fided pyramids. All the facet of the 
eryftalt are equal rhombt. This dodecahedron may be 
mechanically divided into four equal rhoanboidal paral- 
klopipcdt, and each of thefc into fix tetrahedrons, whofe 
faces are equal ifofccles trianglet. The figure of its in- 

• H»t, tegrant particles ia the tetrahedron, (imilar to there 
fe* ifp The principal varieties of itt eryftalt are the tetrahe- 
xiaHi.669. dron } the odohedron ; the odohedron with ill edges 

• Fig. 40. wanting * ; a 24 fided cryftal, 1 2 of whofe faces are tra- 
t Fig. 41. pezoidt, and 1 1 elongated triaagtetf ; and, laftly. a 28- 

fided figure, which it the hit variety, augmented by 
f Sec Hon, four equilateral trianglet f. 

OiJ and Colour yellow, brown, or black. Streak reddifh, 
* browniih, or grey. LufW commonly metallic. Ge- 
fLT** nerally fomewhat tranfparcnt. Texture foliated. Hard- 
t'G'Ar*. nefii6to8. Sp. gr. 3.9a! to 4.1665 Before the 
5 Brij*. blow.pipe decrepitates, and gives out white flowers of 

zinc, but docs not melt. Borax docs not affect it. 

When breathed upon, lotca ita luftre, and recovers it 
iH~y, «ryflowly||. 

7«r* Variety 1. Yellow blende. 

.Jtlu.itiJ. Colour commonly fulphur yellow, often palling into. 



olive green or browniih red. Powder pale yellow. 
Streak yellowifh or reddifh Rrey, not metallic. Luftre 



S.J4J 



metallic. Tranfpareney a to 4. 
when fcraped or rubbed*. 

According to Bergman, it it compofed of 
64 zinc, 
20 fulphnr, 

5 iron, 

J filica, 

6 water. 



4 copper, 
8 iron, 
6 Clica, 
4 water. 

loot 

CaMUJ II. OXVOi OF ZIKC 

jrtcias 1. White oxyd ot zinc |. 



t aV|vajtj 

"-3J: 
Iti 

on. 

Oxji%. 

Wlr; T- 



Calamine. 

Thitore it cither found loofe, or in mafic*, t>r cry- 5" ' 
ftallixed. T he primitive form of its cry ti alt appear'*, l 
from the mechanical divifion of one of them by Mru-'jii 
Hauy, to be an octahedron compofed of two four- 
Cdcd pyramids, whofe fidet are equilateral trianglet f - T * 
But the eryftalt are minute, and their figure not very ^\ 
diftinct They arc cither four or fix fided tables with 
bevelled tdget, fia-fided priima, or three-fided pyrav 
mida. 

Colour commonly white, grey, or yellow. Luftre 
often o, fomctimrs 2 or L Opaque. The cryttaU 
are fomewhat tranfparent. Harduel't from 4 to 9, 
fomctimet in powder. Sp. gr. fiom 2.5^5 to V674J. f Kinm. 
When heated, becomes electric, without friction, like 
the tourmaline +. Not blackened by fulphuret ot am- , 
monia. Soluble ia futphuric acid. Before the blow- •»„, -• 
pipe decrepitates, and does not melt. Mm. mi. 

Thia ore confifts of oxyd of zinc more or left conta- 
minated with iron, filica, lime, and other foreign in- 
gredients. In one fpecimen Bergman found the fol- 
lowing ingredient 11 b^.oxyd of zinc, 
3 oxyd of i" 
M filica, 
I : 



IOO « 

fti another fpecimen, which gelatinized with 
like zeolite, Klaproth found 66 oxyd of zinc, 

33 ul '«- 



\n*i4?- loot 

Variety 2. Brown blende. 
Colour different fhade* of brown. Surface often tar- 
nifhed Powder browniih grey. Streak reddifh or 
ycUowifh grey, not metallic, 
be. Tranfpareney o to 2. 

A fpecimen of this variety, aaaryfed by 
contained 44 sine, 

17 fulphur, 
14 filica, 

5 iren ». 
5 alumina, 

5 water. 

w**33S- loo^ 

Variety 3. Black blende. 
Colour bli'-k, or brownifh black ; furface ofte» tar- 



In another fpecimen, analyfed by 
tents vaere 3 a filica, 

36 oxyd of zini 
12 



JOO* *y m 
Mr Kirwan hat divided thia fpecie* into three varie- f H 



Variety r . Friable calamine. 
In maffca which eafily crumble between the fingers. 
Luftre o. Opaque. Texture earthy. When itt co- 
lour it white, it it pnie oxyd of zinc 5 when yellow, it 
it mixed with oxyd of iron. The white often becomes 
yellow when placed in a red heat, but refumet itt colour 
on cooling. Common in China, where it ia called cw 
han or ore of Tvtmago. 
I 
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Ow» of Parbtf t. Comp»A 

A^"" 0 "*-, Colour different (hades of grey ; fomctimca yellow 
■* * or brownifh red. Luftre o. Opaque. Tcature com- 
paft. 

I'arirty 3. Striated calamine. 
This variety alone is found cryftallired ; Hut. like 
the other*, it in alfo often amorphous Colour white, 
and alfo various (hades of grey, yellow, and red. Some. 
u1 what traofparer-t. Texture itriated. Lnftre 2 to 1. 
Gfsus HI, salts of zinc, 
species I. Sulphat of zinc. 
For a description of this fait, we refs*. to Cki. 
sets try, n° 643. S»pp!. 

Oanta X. ORES OF ANTIMONY. 

Antimony is much ufed to give hardnefs to thofe 
metals which otherwife would be too fnft for certain 
purpofea : printers types, tor iaftance, are compttfctl of 
lead and antimony. It is ufed alfo in medicine. 

Ores of antimony are found abundantly In Germany, 
Hungary, France, Spain, Britain, Sweden, Norway, 
&c. 1'hcy of'en accompany galent and hxmatite*. 
They are found both in the fecondary and primitive 
ft rati tied mountains. Their gangue (o) it often quartz 
and fulphat of barytes. 

GsNUS I. ALLOYS OF AM TIM' 1 VY. 

°* srEciss 1. Native antimony •• 

« This mineral, which was firft dilcovcrcd by Dr Swab, 
has been found in Swrdeu and in France, both in maf- 
fes and kidney- fhaned lump*. Colour white, between 
that of tin and filter. Luftre metallic. Texture folia- 
ted. Hardnefs 6. Sp. gr. above 6. De^agrates 
with nitre. Before the" blow pipe melta and tvapo- 
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contains a large proportion of q'aru or other flony 
When pure, it is compofed of about 
74 antimony, 
26 fulphur. 




C. I. Ai!<JT» 



34J. 



rates, depofiting a white oxyd of antimony 
It confifts of antimony, alloyed with 3 < 



««9 

C. Is, SuU 
fhurei. 
Grtf ore 
r>( aiti* 
Mooy 



of aiftnic. 



or 4 per ee*. 



GfNUS II. IDLPHUIETS OF ANTIMONY, 

IVIClia 1. Grey ere of antimony *. 
This ore, which is the molt common, and indeed al> 
mo ft the only ore of antimony, occurs both mafiive, 
J&w-il di.Terr.inattd, and cryRsJlized. Its cry Hals are four-uded 
pnfms, fomcwhat flattened, whole fides are nearly rec- 
tangles, terminated by Port four-tided pyramids, whofe 
fide* are trape/.iumst. oomctimes two of the edges are 
J« ,tt - wanting, which renders the prifm fi* fided*. 
} Mii— V* Colour grey. Luftre metallic. Streak grey, me- 
H«r,, tnllic, and brighter. Powder black or greyifh black. 
Htrdntfs 6 to 7. Sp.gr. from 4.1327 to 4.516a]. 
Often ftains the finger*. Bcfoie the blow pipe melta 
eafily, burns with a blue name, and depofits a white 
oxyd on the charcoal. When placed in an open vcf- 
l'el, over a flow fire, the fulphur evaporates, and leaves 
a grey oxyd of antimony. Tbia o*yd, if fufed with 
rtar, is reduced. 

This ore, when taken out of the 



xti.i.fto*. 
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Werner has divided this fpecies into three vcrio 



SJO 

Plunuiir 

ani:n 



Variety*. Compnift ftilphuret. 
Colour bluifh g'cy, furface often tarnifhed, and then it 
is blue or purplifh. Luftre \ to 2. Texture compact, 
Fracture fine grained, uneven. Powder black, dull, 
and earthy. Slightly (lain* the fingers. 

Variety 2. Foliatrd fulphurct. 
Colour light nt«l grey. Luftre 3 to 4. Texture 
foliated. Powder a* that of the Ipft variety. 

Varirty 2. Striated ftilphuret. 
Colour Hark ftetl grey, and light bluifh grey; furface 
often tarnifhed, r.nd then it is dark blue or purplim. 
Luftre 3 to 2. Texture ttriatrd Powder greyifh black. 
This variety- alone hza bren hitherto fonnd cryftal- 
tacd. 

srscirs j. Pfumofc antimonial ore \. 
Sulfthtiriii of antimony and arj'eme. 
This fpocict, which i« fometimea found mixedXwith a x'<>t u, 
the cxyftals of fulphurated antimony, is in the form of » t <>. 
brittle, capillary, or las urinous crytlals, often fo Imall 
that they cannot be dillinetly feea without a micro- 
fcope. 

Colour Reel or bluifh grey, often tarnifhed, and then 
brown or greyifh black. Luftre 1, femimrtallic. Be- 
fore the blow-pipe emits a fmoke, which depofit* a 
whitifh and yellowift powder on the charcoal : it then 
melts into a black flag. , 

It is fuppofcd to confjft of fulphur, antimony, arfe- 
nic, and feme filver. 

speciic 3. Red antimonial oref. „ V ■ 

Hy^ r of T ^y. 

This fpeeies is generally found in cavities of fulphu- t Kim. iu 
rated antimonial ore. It is cryftalliaed in delicate ijo. 
needles, often diverging from a common centre. 

Colour red. Luftre 2, Glky. Sp.gr. 4.7. Before 
the blow.pipe Kelts eafily, and evaporates with a ful- 
phurcous fmell. 

This ore has not been analyfed. Mineralogifis have 
fuppofcd it t > be a natural kermes. If fo, we may con- 
clude, from the experiments of Betthullet *, that it is* <*•»• * 
a hydrofulphuret of antimony, and confequently com- t ^ im ' xxr * 
pofed of oxyd of atitimany, fulphur, and fulphurated 
hydrogen gas. 

Genus III. oxvns of antimony. 
There is a fubftance found incumbent on ftilphuret 
of antimony, of a yellow colour, and an earthy appear- 
ance, which has bees fuppofcd an oxyd of antimony, 

GlNUS 



O. III. 



(o) The word gang is ufed by German mineralogifts to denote a metallic vein. Now, it is not often that 
thefe veroaconfift entirely of ores in general, they contain ftony matter befides. For inftance, in the copper 
mine at Airthry, near Stirling, the copper ore is merely a ntrrow ftripe in the middle of the vein, and the reft of. 
it is filled up with fulphat of barytes. We ufe the word g*ngyt (a* the French do), to denote, not the metallic 
•sein, but the/«ry matter which accompanies the ore in the vein. The gangue of the copper ore «t Airthry ia 
f ulphst of barytes. 
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GlN"S IV. 5 At TS OF AVTIMON V. 

srrcits I. MariM of *nti:non\ •. 

This otc, which has hern txml in D^hrmh, is fame. 
t>mcs in quadrangular tables; furretirres in acicular cry- 
ftal* grouped like zeolite?; and lometimes in pri!m». 

Cofottr pale yellowish or grevflh whit:-. Lnllre } to 
I, tearly trtetaPv. Trarfparcncy :. Ttxtute foliated. 
Melts e.if:iy by the flame of a candl-, ar d emit* a 
white wtpOM.f. Before the blnw pipe de. rrpitatrs ; 
when pondered, and jut! ready to melt, it cvaporatrs, 
and leave* a white powder around. Between two pie- 
ce* of coal it it reducible to a metallic ft ate. 

Phot* XI. ORES OF BISMUTH •. 
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i 

A fpecimen, anaiyftd by Klaproth, contained «*ma- s 
9J biimuth, . ^ Um " 

5 fulphur. ' — 



luy.. Na- 
tive at* 



• r.tt, ft*. 

fir*, Chjm- 

V*~M V Bismuth ft en-ployed in the manufacture of pewter, 
/•Jr. 1733, °^ P r * a,tr! (ypc«i in foWerirjg; arid p-r(.ap» alfo its pro- 
is, »>6. ' pefty of rendering other metals moie fulibfc, might 
make it tifeful in anatomical iirJeStom. The quantity 
confitmtd in commerce ii not great. 

It has been found only in the primitive rronnUin*, 
and i» by no mean* common. When unaccompanied 
by any other metal, it doe* not form vein*, but kidney, 
form mafje*. It often accompanies cobalt. It« gangue 
is commonly quart/. Its ores are not very abundant. 
They have been found ch'rfy in Sweden, Noiwcy, 
Tranfy Ivania, Germany, Frame, and Eoglavd 

ClNUI I. ALLOYS Or BISMUTH. 

srnir.s 1. Native biimuth *. 
Thin mineial, which is found at Schneebcrg, Johan- 

• AVu.iv georgenftadt, &c. in Germany, haa commonly the form 

of fniall plates lying above one another. Sometimes it 
is cryftallized in four Wed tablet, or iudillinct cube*. 

Colour white with a iSade of red ; furface often t*r. 
niChed red, yellow, or ptirjile. I-uilre metallic, 3 to 1. 
Opaque Texture filiated or ftriaic.!. Haidnch. 6. 
ffrffm. Sp. gr% g.022f to 9.57 J. Exceedingly fuliblc. Be* 
r \ i/raw, fore the blow pipe gives a filvery white bead, and at 
1 laft evaporates in a yellowilh white fmoke, which is de- 
pofttrd on the charcoal. , 

It i» generally accompanied by cobalt, and fometimct 
contains arfenic. 

O.IL8W* Genus II. sulfhurets of bismuth. 

jihurct*. trEciES 1. Common fulphuret of bifmuth *. 

(otphurct Tli is ore, which is found in Swed«., Saxony, and 
oiMirouth. Bohemia, occurs fometimea in amorphous nulla, and 
■ KbmM. fomciimes in nerdlcform cry Hals. 

Af^TrT' ^ °' our commonly hluilh grey, fomctimei white \ 
tjtt \ f u, f Jce often tarniflied ytlhjw, red, and putple. Powder 
black and fhining. Luftie metallic, 2 to 3. Streak 
obfcurely metallic. Texture foliated. Ilatd.icfs 5. 
MBraap Brittle. Sp gr. 6.1 Jit to 6 4/172}. When held to 
.1 the flw.t of a candl-, it melts with a blue lh<mc and 

fulphureous fmell. Be font the bbw pipe emits a red- 
. «?ilri yellow fmoke, which adheres to the charcoal. Thii 
powder becomes white when it cools and rtlnrr.es it* 
former colour when the dame is directed upon it*. 
This ore, accoidmg to <agc, contains 6j liifmntli, 
And, accoiding to La Peroofc, it hoids 3^ fulpkir . 



, '=°t sit* 

It is commonly accompanied by quartz, afheftos, or 
fpatry iion ore. 

GcHUI III. OIYDI or BISMUTH. G.'lll. 

rri-citj 1. Yellow oxyd of biimuth}. Oi iv 

Pi/math ocbre. 
ore generally accompanica the two fpecict •*J"Sr&*i-th 
iear!y defcrihed. It is fouid in two Hates ; eitlier of j aw 5. 
an earthy cenhdtnee, or cr)(b!lized in cubes or qua-**;, 
drangular plaits. 

Colour uliially grccnim jellow, fomciimes grey. So- 
luble in citrous acio without eiTervefceJice, and may in 
a . great meafure be prccipiiattd by the ciiulion of 
water. 

.Of.oex XII. ORES OF ARSENIC. 

Arsenic is ufid as an alloy for fcveral other metali, 
cfpeciall) copper. It ii foitietimc. employed to tacili- 
Ute the fuliun of glals, or to render k opaque, in order 
to form an enamel 1'ieparaiion* of arfciiK; aie em- 
ployed as paints ; and, like moil other violent poifoos, 
it has been introduced into medicine. 

This m«tal is fcattcrrd in great abundance over the 
mineial kingdom, acrompsnyiiig alrr.oft every other me- 
tal, and forming alio fometimc* peculiar veins of its own. 
Of courfe it occurs in almort every fpecies of moun- 
tain, and is accompinied by a vaiitty ol gangues. 

Genus I. aluAs os arsenic. 0*a4.i* 
species 1. Native arh nicf. tsattata*. 

This miireral is found in diR'erent parts of Germanv. 1 ™ : 
It occn-i generally in mailt 5 of various fhapes, kidaey- " 
form, botiyoida), &c. 

Colour that of ftcel. Its furface quickly becomes tar- 
tiifl cd by expofure to the air. LuK.lt metallic (wben 
frelh), 3 to 2. Staak Uiiifli grey, ineiatlic, and bright. 
Powder d ill and black. Teat lire comp&Ct. Hardtieti 
7 to H. Brittle. Sp. gr. < (17 f lo e.7149}. Gives t K : >*'*- 
un aifenicr.l fmell when tlruc^k. Before the Mow- pipe ' Sr '"'' 
emits a white fmoke, diffufts a gulic fmell, burns with 
a blue P.ame, .gradually evaporates, depofting a white 
powder. I£J* 

It i^ always alUyed with fomc iioiv', and often con- gj „ x 
tainj lilvxr, and tomctimcs i;olJ. 1^4 
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Genus II. sut-fH u« s rs nr aksfkit. 

srtciis 1. Orpiment (f). 

This ore, which ii fooi' I in Hungary 
Georgia, and TuAey in . vt:a, i» either miffive or cry 
llalli/v.l. Thecnlialt a>e coafufcdi and thtir figure 
cannot be Ctfily diterrr.ined - r foir.e of them appear oc- 
lohcdrtma, aiid otheri minute tour hricii priftn. 

It> colour :> yell.iw. Streak orange yellow. Luftre 
snxy, i to Tranfparenc) fron.' o to 2. Texture 
f.rltaicd. Har^ueft 4 to t*. Sip. gf. from 3.C48* to' AV-» »- 
3.5 j 1 trtcrvefces with hot nitric ac:d. Born* with t C«&h. 



(r) Kir-M. II. j 60. — i.Lr.-iu! /iuriKmttilo.-S>y-!i in Juno 5/9 Hjfi. KaturaS, p. 59,— Btrg. II. 297. 
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0r» of « bluifh white fhme. Before the blow.p!pe rr.elta, 

****** frnokcs, and evaporate*, leaving only a little eirth and 
fomc trace* of iron. 



Compofcd of 
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arfenic. 
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SPECIES 2. Rtalgit' 
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• Kiro fi This mineral is found in Sicily,' about Mount Vtfu 
id— Aw* vius, in Hungjry, Tranfjlvnnia, aid various ;>arts of 
B-W 1 Girnnny. It is either m?!T.vt or cryftulli/.ed. The 
primitive form of the cryftalj is, according u, Rome 
de Lifle, a four-fided rhombo'dal prifm, ttrmiiiated by 
four tided pyramids, the tides of which are rhombs f. 
It commonly appears in 4, <>, fV, to, or 12 tided prifnu, 
terminated by four-fided furnmits^. 

Colour red. Streak yellowish red. Powder fcarltt. 
Luftre 3 to 2. Tranfparency from 2 to 3; fometimes 
C. Hardnefs 5 to 6. Sp. gr. 3.3,54$. It is an 
ck-ftric prr fc, and becoir.ts negatively cledlric by fric- 
tiun||. Nitric acid deprives it of its colour. Before 
the blow pipe it melts lafily, bums with a blue flame 
and garlic fmell, and fooi evaporates. 
Compofed of 20 futptutr, 
80 arfenic. 

100 

o. ill. Gexus III. oxrns or attain c. 

£3*- species 1. White oxyd of arfcnic *. 

SfaSeT Na "?' caJx °- f *4* 

• AW. ii This ore is found in variou* parts otGcrrany, H.rn- 

w—Btrf gary, &c. either in powder, or maflive, or crylialiizcd 
B ,5 i- in p'ifmatic needles. 

Colour white or grey, often with a tint of red, yel- 
low, green, or black. Luftre common, 1 to 2. Tratif- 
parency > too: when cry ftalhzeJ, 2. Tratarc earthy. 
Hardnefs 6. Brittle. Sp. gr. 3 .t+. Soluble in hot 
diluted nitric acid without clfctvcicencc. Soluble at 
ft~S Fahrenheit in times its weight of water. De- 
fore the b!ow-p : pe fublimcs, but does not inflame. Tin- 
ges borax yellow. 

Order XIII. COBALT ORES. 

Con 41.T hi employed to tinge glafu of a blue colour, 
and is tifeful in painting uoon porcelain. 

Cobalt ores are found almoit cxclulirely in the flra- 
titled mountains, except one fpecict, fulphuret of co- 
bah, which affects the primitive mountains. They arc 
not very abundant ; and for that reafon cobalt is more 
valuable than many of the other metals which liavc 
been already treated of. They arc commonly accom. 
ptnied by nickel, bifmuth, or iron. They arc molt 
abundant in Germany, Sweden, Norway, and Hun- 
gary; they have been found alfo in Britain and France, 
but cot in any great quantity, 
aal r> T 

I- Alt ys. Ge*US I. ALLOVS OK COBALT. 

jLh si* epecies t. Cobalt alloyed with arfenic f. 

t*i with Dullgrry rclalt ore. 

This t-re, which occurs fli different parts of Germa- 
ny, It cither amorphous or cryllallized. The forms of 
its cryftaJa are the cube ; fometimes the cube with its 
«•»/ <tr »"g lr ' > or cdg"> or l>o-h wanting ; and the odohc- 
*, iu. 
) 



mineralogy: H7 

Its colour, when frcft broken, is wbitiih or bluiih Metallic 
grey, fometimes with a (hade of ied ; when expofed to 0 ra - 
the air it foon becomes tai wined. Strtnk bluiih grey f 
and metallic. Luftre fcarcdy metallic, o to 1. Tex- 
tirre compad. -Hardnefs to. Difficultly frangible. Sp. 
gr. when amorphous, 5.309 to 5.571 J; whin cryftal { Kirm ii. 
hzed 7.7207! When ftnuk it gives out an arfenical 
fmell. Before the blow pipe it gives out an avfeiiical j^ 7 ^ 
vapour, becomes magnetic, and melts eafily, unlefs it \jZ'. M» 
ci.ntairs a great qumtity of ir.m. Tinges borax dark xxiil. i 18. 
blue, arid a fmall metallic beau it obtained. 

A fpecimtn of this ore from Corn wall, examined by 
Mr Kliproth, conuined 10 cobalt, 
24 iron, 
33 arfenic, 



Kirn 

*, 



77 

with fomc bifmuth and ftony matter*. • KLfrxb't 

Another fpecimcn from Tunaberg. according to the c """'* u t 
analyfis of the fame chemift, conuined 
55 5 arfenic, 
44. c cobalt, 
.5 fulphur. 



f Btitrap, 
U.J07. 



•fa 

C.'l. 30l- 

phure's. 
White Co- 

ore. 
I Kim . ii. 

7«,r Jt * ' 



lOOf 

GrHUS II. SVLPMURE1* OF COBAlT. 

srictES t. White cobalt ore L 
Su'pburtl of cobalt, ar/tnic, and inn. 
The defcriptions which different mineralogifU have Wl 
plven of this ore arc fo various, that it is impofCblc not J,.'™ 
to f.opofe thit di.tinci fubftancet have been confound- ?wr dt 
cd tcgetber. . rt~f 

It occurs either in malTes, or eryltallized in cubes, 53- 
dodecahedrons, octahedrons, and icofihcdmns. 

Colour tin white, fometimes tarniftied reddifh or yel- 
lowiHi. Powder ftcel ^ey. Luftre partly mctallii-, 
and Irom 2 to 4 ; partly o or 1 . Ttxture foliated. 
Hardnefs 8 to 9. Sp gr. from 6.284! to 6.409!. 
Before thp blow-p : pc generally gives out an ■rfejwaj 
vapour, and does not mtltT 

Theanalyfes that have been given of this crc arc ve- 
ry various. Sometimes it has been found to c mtairi 
no arf.rtic nor iron, and fometimes to contain both. A 
f;jccimcn from Tunabe'g in Sweden, which ought t<. 
belong to this fpecics, was analyfcd by Taflartt, and 
fjuud to conliil of 49 arfenic, 
36. 6 cobalt, 
5.6 iron, 
6.5 fulphur. 



130. 

I ftVftr, 
ii joj. 



97.8 \ f •» 
Haproth found ■ fpecimcn of the Ante ore to con- f£"- MV " : - 
ll » ln 5>-5 --HeHic, 
44 c oobalt, 
oj fulphur. 

i*oo.o| 

Genus III. oxyds or cobalt. G lit, 

species t. Black cobalt ore or ochre J. ,.°'> J ' 
Tliis ore, which occurs in different parts of Genaa. iiluV' ' 
ny, is-either in the form of a powder, or indurated. < chre. 

Colour black, often with a fnade of bine, grey, brown, 5 - 
or green. Luftre o to 1. Streak brighter. Hardmfs ''S- 
(of the indurated) from 4, to 8. Sp. gr. 3 to 4. Sj- 
luble in muriatic acid. Tkiges borax blue. 
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MINER 

srccixs 2. Brawn cobalt are*. 
Colour greyiih or dark leather brown. Streak bright- 
l64 or, unduous. Communicates a pale blue tiuge in fa- 
Brown co- fion. * 

•*A'j>v.ii. iftCits 3. Yellow cobalt ore f. 

Colour yellow. Dull and earthy. Hardnefs 4 to j. 
Tenure earthy. Streak brighter, unduous, Girei a 
blue tinge. 

Genua IV. saits op cobsi.t. 
species Arfcniat of cobalt £. 
Rid cobalt on. 
like moft other ores of cobalt, has 



A L O G Y. 



The 



Chfs IV. 
acid foloUoa if green ; 



Genus ITI. salts or Micicgt. 
srrcira 1. Aricniat of nickel +■ 



jlfc 

O. lit 



Yellow 
Wt ore. 

166 
O. IV. 
Sa!u. 
Arfenixtof 



This fpe 



DC|. 



|XtS7S. 



This ore, which was lately diHoovered at Regendorff ' 
by Mr Gmelin, is found in Jhapeicfs tnaiTcs, and is of- 
ten mixed with plates of lulphat of barytcs. 

Colour pale grey, here and there mixed with pale 
green. Streak white. Luftre o. Texture compact. 
Hardnefs 7. Difficultly frangible. Sp.gr. cnnfidcr- 
able. Adheres (lightly to the tongue, and gives an 
oartliy fmcll when breathed on. Soluble in hot nitric ' 
and muriatic acids t lolttlio 1 g*ren. 
Contains fomc cobalt and alumina. 

OttmaXV. ORES OF MANGANESE (<^). 

HiTHHtro manganrfc, in in metallic ftate, ha* l'carce- 
ly been put to any ufe . but uuder the form of an oxyd 
it has btcume ot great importance. The oxyd of tnan- 
gaucfe ha: the property of rendering colouilefs a varie- 
ty of bodies which injure the tranfparency of gLifi ; zuA 
Hithixto nickel has been found in too fmall qnan- it has been long ufed in glafs manufadories for this pur- 
tities to be applied to any- ufe t of courfe there are, pro- pofe uuder the name of giafi /oaf. By means of the lame 
perly fpeaking, no mines of nickel. It occurs only (as oxyd, oxy muriatic acid is prepared, which has rendered 
far as is yet known) in'thc fecondary mountains, and manganele of great importance in bleaching. Not to 
it commonly accompanies cobalt. It hat been found in mention the utility of manganefe to the chemiit, the 
diffeient parts of Germany, in Sweden, Siberia, Spain, property which it has of facilitating the oxyduion of 

and of rendering iron more full blr— will 



ther been accurately defcribed nor analyfcd. 

It is found in mafic* of various fhapea, and cryftafli- 
zed in quadrangular tables or acicular prifms. 

Colour red. l.uftre from 2 to 3, fometimrso. Tranf- 
patency o to 1. Hardnefs c to 7. brittle. Before 
the blow pipe becomes blackifh grey. JJiffufes a weak 
arfenical frnell. Tinges borax blue. 

Order XIV. OitES OF NICKEL. 



%4 7 

o 1 Genus L sulphurst* or nickel. 

species 1. Sulphuret of nickel with arfenic and iron 
KuPfcr 

of nickel *rv:« 

sue and curs either 
iron. zed. 
• XM.sU. Colour often 
white or grey. 

Luftre metallic, 1 to 3. Texture compact. Hardness 
8. Sp. gr. 6 f>o36 to 6.6481 { . Soluble in nitric and 
nitro-moriatic adds. Solution green. Before the Wow- 
pipe exhales an arfenical fmoke, and melts into a bead 
which da'kena by cxpofuie to the air. 

It is conpofed of various proportions of nickel, ar- 
fenic, iron, cobalt, fulphuri often 1 
fomctimes lilver and copper. 




is the moft common ore of 

or d&rrunatcd, but oever cryftafli- 

that of copper, fcraetimes yellowifh 
Recent fracture often filvcr white. 



Ores of manganefe occur often in ftrata, both in the 
primitive aad fecofidary mountains ; feared y ever, how. 
ever, we believe, in thufc mountains which are confidcr- 
ed as the moil ancient of alL They are very common, 
having been found abundantly in Germany, France, 
Spain, Britain, Sweden, Norway, 



CIVMli. 
Ntcke. 



Genus I. oxros of mano«kese. cxoiya. 
Hitherto manganefe has only been found in the ftate 
of oxyd. La Peroufc, indeed, fufpecled that be had 
found it in a metallic ftate : but probably there was 
fome miilake or other in hit obfervaaons. 

sfBCiis I. Oxyd of manganefe combined with barytes.Ox i*sf 
This fpedrs, which exids in great abundance in Ro- m, *^J ! 
maneche near the river Soanc in France, it found maf- wtt s . 
five, forming a ft rat urn in fomc places more than I2r,i» 
feet thick. 

Colour greyifti black or brownifh black, of great in- 
tenlity. Luftre, external, o; internal, metallic, 1. 
Soon tarniftjeo by expofure to the air, and then becomes 
intensely black. Texture granular. Fracture uneven . 
fometimes conchoidal. Often porous. Ilatdnefs 11. 
Difficultly frangible. Sp. gr, from 3.950 to 4.10. Ab- 
forbs water. When taken out of water after a minvtc's 
inimeifion, it has a ftrong argillaceous fmeD. Conducts 
This ore often contains fulphat of nickel, which is electricity nearly as well as if it were in a metallic ftatej. 
^soluble in water. The fJution, when evaporated, gives Infufiblc by the How-pipe. Tinges foda red; the 
rhomboidal cryftals, from which alkalies preci- colour difappears before the blue cone of flame, and is 
a greyiih green oxyd. This oxyd is foluble by reproduced by the action of the yellow flame. 



Genus II. oxyoj of nickel. 
sPECirs t. Nickel ochre * . 
y This mineral occurs either in the form of a powder, 
* or indurated,' and then is either amorphous or cryftalli- 
<ed in actcular form cnrftsls. The powder is generally 
found on the furface of other nickel ores. 

Colour different fhades of green. I.uftre t to o. 
Texture earthy. Sp. gr. conndcrable. Slowly diffolvcs 
in acid* : folution green. Before the blow-pipe does 
£ cot melt i but gives a yellowiih or leddifh brown tinge 



(<0 P**' Mifttlm. Bcrolcnt, VI. 40. — Margraf, Mem. Brr/ia, 1773, p. 
XVI. 1 56. and XV. 67. aad XXVIII. 68.-%r, Mm. Par. 178c, 23c. 



J — La Perou/e, Jour, dt Pbjf. 
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Order XV. MINER 

Orei of From the analyfis of Vduquelin, it appears that it M 
U.njwirfe. compos G f c0>0 wn j te oxjd of manganefc, 
ta "" v 33-7 oxygen, 

14.7 barvtes, 
i.a filica, 
.4 chucoil. 

1 /W»'«, I OO.O f * 

7wr.it " 

Mm N» s»cus *. Grey ore of mangnnefe *. 

a***- Thia ore occurs both roaflive and dtfTcminated ; it is 
»7» alfo fometimes cr)ftallized in (lender four Gded prifrna 

Ort 7 urr of M „ cc dle«. 

Tx^L'' Co!our ufua,, T duft y ftMl K rcv 5 fometimes whitilh 
U. »yi. ' fC^y - ' or reddifti grey. Streak ani powder black. Ex- 
ternal luftre 3 to 2 ; internal metallic, 2 to 1 . Texture 
ftriated or foliated. HanJncfa 4 to J. Brittle. 8 p. 
^y.^mJm gr from 4.07^ t to 4-8165 %■ Before the blow pipe 
J darkens: tinges borax reddilh brown. 

A fpecicr.cn of oxyd of manganefe from the moun- 
tains of Vofgcs which probably belonged to this fpecies, 
and which was analyfed by Vaoquelin. 
of 82 oxyd of manganefc, 

7 carbonat of lime, 
6 filica, 
5 w ater. 

\Jmw.4, ICO£ 

Mi: H» Sometimes it contains a little barytea and iron. 

spfceus 3. Black or brown ore of manginefe • 
This ore ia found fometimes in the ftate of powder, 
tram ore and fometimes indurated in amorphous maflVs of vari- 
■1 minga- etiu figure. Colour either black, fotneiimes with a 
*Kira— °^ ^' ue or brown ; or reddilh brown. Streak of 

n 191 — ' tnc harder fons metallic j of the others, black. Luftre 
iiVrfjruW, o to i ; internal (when it in indurated), metallic. Tex- 
?*S T '»/«ture compact. Hardnefs 5 to 7. Sp.gr. 3.7076 to 
* s + 3.9039; that of the powdery fometimes only 2. Be- 
fore the blow-pipe it exhibits the fame phenomena as 
the lall fpecies. 

A fpeciracii of this ore, analyfed by Weftrum, con- 
45. co manganefc, 
14.00 oxyd of i:on, 
I l.OO Glica, 
7.3{ alumina, 
2. 00 lime, 

1 .50 oxyd of copper, 
1 8. 00 air and water. 

y»75 

GENUS II. SALTS OF MANGAMESR. 

sritus 1. Carbonat of manganefc f. 

White 0 

This fpecies occurs in Sweden, Norway, and Tran 
fylvania. It ia either in the form of loofc fcales, or 
malTive, or cryftallized in needles. 

Colour white, or reddilh white. Texture either ra- 
diated or icaly. Luftre of the fcaly 2. Tranfparency 
1 to 3. Hardnefs of the maffive 6 to 9. 8p. gr. 3.7 
Effenrefces with mineral acids. Heated to 
Tinges borax violet. 
Svrwi. Vol. II. Part I. 



Bbcfcor 



*7« 

«. ti. 

Cwbooat 
of manga- 

nefe 

a. 197. 



in the 



A L O O Y. 

•rcciss 3. Red ore of manganefe f. < 
(Carbonat of manganefe and iron. 
This fpecies has been found in Piedmont ■» u ,v 
Pyrenees. It is fometimes in powder, fomet'unei maf Rcdnreor 
fi»e, fometimes cryftallized in rhoir.boidal prums or""'" ?» de. 

Colour pale rofy red, mixed with white. Powder y .», fTi 
nearly white. Luftre o. Tranfparency 1. Hardnefs Mm TV- 
S'. 8p. gr. 3.2 33. Effervef^i with nitric and mur a- "»,tv. 303. 
tic acids. When heated to reHnefs becomes r< J 
brown. Tinges borax red. 

A fpecirnen, analyfed by Ruprecht, contained 
55 filica, 

jf oxyd of manganefe, 
7 oxyd of iron, 
J.5 alumina. 



98.5 j 

CWa XVI. ORES OF TUNGSTEN. 



As no eafy method has hitherto been difcorered of 
reducing tunglten to a metallic ftate, we need not be 
furprffed that it has been applied to no ufe. Ores of 
tumgftcn are by no means common. They have hither- 
to been found only in the primitive mountains. Their 
gangue is commonly quart*. They very often 
pany tin ores. 

Genus I. oxtds or Tt'NCiTttt. 
species 1. Wolfram (a). 
Oxjit of tUK&flen, iron, and manganefe— TtmgfbU of iron 
and manganefe. 

This fpecies ia found in different parts of Germany, 
in Sweden, Britain, France,. and Spain ; and is almoft 
con Handy accompanied by ore* of tin. It occurs both 
maffive and cryftallized. The primitive form of iu cry- 
ftals, according to the obfervations of Mr Hauy, is a 
rectangular parallclopipcd t, whofe length is 8.66, whofc : Fif . 4*. 
breadth is 5, and thtcknefs 4.33 *. It is not common, • TW. 4 
however, to find cryllals of this perfeft form ; in many Azi«. N 9 
cafes, the angles, and fometimes the edges, of the cry- s * 
ftal are wanting $ ; owing, as Mr Hauy has fhewn, to the j R _ 4 . , 
fuprrpofition of plates, whofe edges or angles deer cafe 
according to a certain law f. t J m * 

Colour brown or brownilh black. Streak reddilh M, % N? 
brown. Powder ftains paper with the fame colour."*' 
Luftre external, 2 ; internal, 2 to 3 ; nearly metallic. 
Texture foliated. F. a lily feparated into plates by per* 
cuffion. Hardnefs 6 to 8. Sp.gr. from 7.006* to • Klmtm 
7-333 t- Moderately cledric by communication. Not^Ha-j. 
magnetic. Infufible by the blow-pipc. Forms with 
borax a greenilh globule, and with microcofmic fait a 
tranfparent globule of a deep red jf. ^ fTn^tA'n 9 

The fpecirnen of this ore examined by Meffrs d'El->»'. * 
huyarts, was oatnpofed of 65 oxyd of tungften, Af», N* 

- 22 oxyd of mang 
1 3 oxyd of iron. 



x-x 11. 



100 



I i 



Acother 



(a) Kirto. II. 316.—/)* Lufart, Mem. Thtmhvfe, II. 1 4 1 .— Giw/ia, CrtWi Jour. Engh'fli trail f. III. 127' 
flor r and t 93) -La Pcroufe, Jour. A Mm. N° IV. p. 3j. 
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©re« of Another fpeciraen from Pays le Mine* in 
** l » l>l, «" analyfed by Vauquelin and Hecht, contained 
67. co oxyd of tungften, 
18.00 black oxyd of iron, 
6.35 black oxyd of mangancfe, 
1.50 filica, 

7.25 oxyd of the iron and mangancfe. 



MINERALOGY. ClafslV. 

black. A piece of refin tabbed with thii mine- M»ur* 
poutively eleftric J . Infoluble in fulplin. 0,n 



lOG.co $ 

Genus II. salts or tungsten. 
mens 1. Tungftat of lime (s). 



Jmr. it 

lis 11. 

TungReu. 

O. \\\t\tt. OTe ' ^"ck now exceedingly fcarce, has hi- 

TanguM ©I therto been found only in Sweden and Geiminy. It 
lime. m either maffive or cry ftallized . and, according to Hauy, 
f Jmr. * lnt primitive form of its cryfttls it the o&ohcdroo -f . 
Aim. N° Colour ytllowiftt white or grey. Luftre 3 to 2. 
Maiii. 6,17. Tranfparency 2 to 3. Texture foliated. Hardneft 6 
to 9. Sp. gr, 5.8 to 60665. Become* yellow when 
digeftrd with nitric or muriatic acids. Infufible by the 
blow pipe. With borax forms a colourlefs glafa, unlefs 
the borax exceed, and then it is brown. With micro- 
cofraic fait it forms a blue glafs, which lofes its colour 
t ir.d by the yellow flame, but recovers it in the blue flame \. 
Atgm**. It is compofed of about 70 oxyd of tungften, 

^30 lime, 

100 

$ S.!~*l<". w 'ib a little filica and iron 

_ *" 8 sPECfES 2. Brown tungftat. 

This ore is found in Cornwal, and is cither msffive 
or compofed of fmall cryllalliiie grains. 

Colour grey., variegated with yellow and brown. 
Luftre 2, waxy. Hardnefs 6 tn 7. Sp.gr. 5.57. Its 
powder becomes yellow when digefted in aqua regia. 
According to Klaproth, it is compofed of 
88 oxyd of tungften, 
It.J lime. 

995 

Order XVII. ORES OF MOLYBDENUM. 



Ti 



molybdenum be found in abundance, it will 



probably be uftful in dyeing and painting. At pre 
fent it is very fcarce, having only been found in Swe 
den, Germany, Camiola, and among the Alpes. Lik< 
tin and turglten, it affe&s the primitive 



*N Genus I. sulphuret or molybdenum. 

phuret. species 1. Common fulphurct (t). 

Cmr-mon Molyhdtna. 
ful}Jturct- Thi* ore, which is the only fpecies of molybdenum 

ore at prefent known, is found commonly maflive ; fome- 

times, however, it is cryftallizcd in hexahedral tables. 
Colour light lead grey ; fomctimcs with a lhade of 

red. Streak bluifh grey, metallic. Powder bluith. 

Luftre metallic, 3 to a. Texture foliated. LameUse 
• K ,ftm. flightly flexible. Hardnefs 4. Sp. gr. 4.569 ■ to 
\ M.tfu, 4 73»i t» Fctl » S^J i **">• «b« fcngers. Matks 



lie and muriatic acids; but in a boiling heat colours, sy' 
them green. Effcrvtfces with warm nitric acid, lea-j>.„*'* 
ving a grey oxyd undiflblved. Cefore the blow-pipe, on N» 
a Clver fpoon, emits a white fmoke, which condenfes in. 111 - 
to a white powder, which becomes blue in the internal, 
and lofes its colour in the external, flame. Scarcely af- 
fected by borax or microofmtc fait. Effctvefcea with 
foda, and gives it a reddifh peatl colour. 
Compofed of about 60 molybdenum, 
40 fulpbur. 



100 



Order XVIII. ORES OF URANIUM. 

Uranium has hitherto been found only in Germmy, 
and lias not been applied to any ufe. The- only two 
mints where it has occurred are in the primitive moun- 
tains. 

sto 

O r.Orpk 
SulpKurd 

PtchlltuJe. £ Mfsswjs. 

This ore, which has been found at Johanngeorgen- j; ~j£ m> 
ftadt in Saxony, and Joachimfthal in Bohemia, is either ' 
: or ftratificd with other minerals. 



Genus I. oxyds of cranism. 
species I. Sulphuret of uranium f. 



Colour black or brownilh black ; fometimcs with a 
lhade of grey or blue. Streak darker. Powder opaque 
and black. Luftre femimetallic, from J to l. Frac- 
ture conchoid*]. Hardnefs 7 to 8. Very brittle. Sp. 
gr. from 6 3785 $ to 7.5, and even higher Imper-| 
fedly foluble in fulphuric and muriatic acids ; perfectly 7»-» * 
in nitric acid and aqua regia. Solution wine yellow. M ". 
Infufible with alkalies in a crucible : infufible by the|*^V^ 
blow- pipe ftr fi. With borax and foda forms a grey - 
opaque flag ; with microcofmic fill, a green glafs. 197. 

Comoofcd of oxyd of uranium and fulphur, and mix- 
ed with iron and filica, ami fometimcs lead. 

A fpecimen of this ore from Joachimtlhal, analyfed 
lately by Klaproth, cor.tained 

86.5 uranium, 
6 0 ftilphuiet of lead, 
5.0 filica, 
2. ; oxyd of iron, 



... in. 



sprcses 2. Ycitow oxyd of uranium 



Uraritic ochre. Vet**v 
This ore is generally found on the furface of the Iaft°»f J,rfs * 
fpecic* at Johantigio-genftadt, and is either miffi»c or ' t *J*^ 
in powder. ;,. 

Colour yellow, red, or brown. Sirtsk of the yellow 
forts yellow; of the red, oiange yellow. Luflie o. 
Slightly Itaics site fingers. Feci* meagre. Texture 
earthy. Hardnris 3 to 4. Sp. gr. 3.2438 jj. Infu- ^ 
fible by the blow-pipe ; but in a ftrong heat becoroesl "J 
brownifh grey. 

Compofed of oxyd of uranium and oxyd of iron. 

Gmui 



(s) Kirw. II. 314. — StbteU'j Worh (French tianflation), II. 81.— Btrgmam, ik'ui p. 94.— Crel/, Clem. 
Jruuiten. 1784. 2 Band 195. 

{r)Kir*u. II. 321 Schtcte't Werkt (French trarrftatioa), I. i$6.— Pe!letitr t Jour, de Phyf. XXVII. 434.— 

Jl/cmam, Hid. XXX11I- ajJ.-^tfye. itid. 389—^/^0/4 la&Modttr, Ann. & Chim. 111. 120. 
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Order XIX. MINER 

l)rc»of Grvv I II. SALTS Of UlAMtCM. 

Tjmincn. species I. Carbon.it of unni'im ^. 

This fubflance ii alfo found at Johanngeorgenfladt, 
C. H. Sato • r "' KV Eibenftock and Rheinbreidenbach It is 
C rliocv. fometimes amorphous, but more commonly cryftallieed. 
c(»r»nnm i tP cr yH a | s trc fquare plates, octohedrons, and fix fided 
pri(m«. 

Colour green 5 (bmetimet nearly white ; (bmetimet, 
though tarely, yellow. Streak grecnifh white. Luftre 3 
to 2 ; internal, 1 ; fometimes pearly ; fometimes near- 
ly metallic. Tranfparency 2 to a. Texture foliated. 
Hardocfs 5 to 6. Brittle. Soluble in nitric acid with- 
out cffervefcence. Infuliblc by alkalies. 

Compofed of carbonat of uranium, with fome oxyd 
of copper. When its colour it yellow it contains no 
copper. 

Oroer XIX. ORES OF TITANIUM. 

Titanium has been known for fo (hort a time, and 
it* properties are yet fo imperfectly ascertained, that 
many of its ufci muft remain to be difcovered. Its 
oxyd, as we learn from Mr Darctt, hat been employed 
• y«r. dt in painting on porcelain *. Hitherto it has been found 
Mi*. N° only in the primitive mountains, the Crapacks f. the 

VrJj 'x' (")» ana tne Py*"*" $• »* nM been huni a*. 

JjT,, fo m Brittany [ and in Cornwal. 

U'^lt' Ge»US I. OXYOS or TITANIUM. 

u £i 6l4 . species t. Red oxyd of Titanium, 

j 1UL Rtdjlirl — Sqgsnile. 

lS . Thw ore has -Seen found in Hungary, the Pyrenees, 
QJ. Osydr.the Alpes, and in Brittany in France. It is generally 
Rclosyd cryflalbzed. The primitive form of its cry Hals, ac- 
<rfri;aniuoi. con j[ tQ t j, e obf"^^,,,,, of M r Hauy, is a rectangu- 
lar pritm, whofc bafe is a fquare ; ar.d the form of its 
molecules is a triangular pnfm, whofe bafe is a right 
angled ifofceles triangle, and the height is to any of the 
fides of the bafe about the right angle as */i 2 to */t, 
tW* or nearly as 3 : 2 f . Sometimes the cry Hals of tita- 
Mi*.ii° nium are lix-fidcd, and lometimes four-lidcd, prifms, 
r». s8. wdand often they are implicated together J. 
!? 6,s - Colour red or brownifh red. Powder brick or orange 
1 red. Luftre 3. Tranfparency commonly o ; fomctimea 

1. Texture foliated. Hardnefs<> Brittle. Sp.gr. 
, from 4.1 8 • to 4.3469 f. Not affected by the mineral 



♦ r*Jjmlm acids. When fufed with carbonat of potafs, and dilu- 
noi Unit. te( j w i,j, w ,ter, a white powder precipitates, heavier 
than the titanium employed. Before the blow pipe it 
docs not melt, but becomes opaque and brown. With 
microcofmic fait it forms a globule of glafs, which ap- 
pears black ; but its fragments are violet. With borax 
it forms a deep yellow glafs, with a tint of brown. 
With foda it divides and mixes, but does not form a 
transparent glafs. 

When pure, it is compofed entirely of oxyd of tita- 
nium. 

II |*2 species 2. Meaachanite (x). 

"OKha. Oxyd of titanium combined with iron. 

This fubttanrr has been found abundantly iu the val- 
ley of Mcnachan iu Cornwal j and hence waa called me- 
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nachinite by Mr Gregor, the difcoverer of it. It it in 
fmall grains, like gunpowder, nf no determinate fhapc, 
and mixed with a tine grey (and. Colour black. Eafily 
pulverised. Powder attracted by the magnet. Sp.gr. 
4.427. Doe* not detonate with nitre. With two parts 
of fixed alkali it melts into an olive coloured mafs, from 
which nitric acid precipitates a white powder. The mi- 
neral acids only extract from it a little iron. Diluted 
fulphnric acid, mixed with the powder, in fuch a pro- 
portion that the mafs is not too liquid, and then eva- 
porated to dryuefs, produces a blue coloured mafs. Be. 
lore the blow pipe does not decrepitate nor melt. It 
tinges microcofmic fait green ; but the colour becomes 
brown on cooling : yet microcofmic fdt does not dtf- 
fol»e it. Soluble in borax, and alters its colour in the 
fame manner. 

According to the analyfis of Mr Gregor, it is 
pofed of 46 oxyd of iron, 

45 oxyd of titanium. 




of 



> 

91 with fome filica and mangane r et.f hTGr^tr, 
Mr Klaproth's analyfis, it is compofed 7 , -' r - * 
5 1 .00 oxyd of iron, "Sfi 



45.25 oxyd of titanium, 
3.50 filica, 
.25 oxyd 



7*. 



A mineral, nearly of the fame nature with the one'" 
juft defcribed, has been found in Bavaria. Its fpecitic 
gravity, however, is only 3.7. According to the ana- 
lyfis of Vauquclin and 1 ieclu, it is compote I of 
49 oxyd of titanium, 

35 iron . 
2 manganefe, 

14 oxygen combined with the iron and manganefe. 



100 § 



Mix. tk 



No 

species 3. Calcarco filiceous ore of titanium. XIX ' J7 ' 
Oxyd of titanium comlincd with ftme and filica— Tit an il, f. »*5 

This ore has hitherto been found only near Paflau. J^" r J^, e 
It was difcovcred by-Profcflor Hunger. It is fome- 0 V t "^' u ^ 
times maffive, but more commonly cryftallizcd in four i AW**, 
fided prifms, not longer than one fourth of an inch. »• JJ*« 

Colour reddifh, yellowifh, or blackifli brown ; fomc- 
timea whitifh gtcy. Powder whitilh grey. Luftre 
waxy or nearly metallic, 1 to 3. Tranfparency from o 
to 2. Texture foliated. Hardness 9 or more. Brittle. 
Sp. gr. 3.510. Muriatic acid, by repeated digeftion, 
duTolves one-third of it. Ammonia precipitates from 
this foiuu'on a clammy yellowifh fubiiance. Infuliblc 
by the blow-pipe, and alfo in a day crucible ; but in 
charcoal is converted into a black opaque porous flag. 

According to the analyfii of Klaproih, it ia ccmpo- 
fed of 33 oxyd of til3niura, 

35 filica, 
33 lime. ., 



ict 



li 2 

I 
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( v) Dolomiro, Jour, de Mia. N° XLII. 431. and Saujfurt, Voya^tt, N a 1894. 

(x) Kim,. II. 326.— Grtgtr, Jtmr. de Plyf. XXXIX. 7:. and 1;:— f.Wrtfr, Crdtt tfm't (EflgUA 
tnu.Ilati«n), III. 25a. 
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jSufm, OmmXX. ORES OF TELLURIUM. Oaon XXI. ORES OF CHROMUM. 

HiTHiKTO tellurium has only been found in Tran- Cnkomvm has hitherto been found in too (null 
fylvania. It occur* in thice different mine* j that of titles for ht extrofivc application to the art*. 




Fatzbay, Offenbanya, aud Nagyag, which are confider- 
ed as gold mines, becaufc they contain lefs or more of 
Ita gangue is commonly quartr. 



tS6 
O !. Alloy*. 
Whits poU 
•re of Fats- 

»*y. 

• A** Jt 

Chv.XXV. 

3»7- 



GtSt'S I. ALLOYS OF TELLURIUM. 

snots >. White gold ore ofFiubay. 
rffloj of telurium and tun, with feme gold. 
This fpecies is generally outlive. Its colour is be- 
twecn tin white and lead grey. Luftre coiiGderable, me- 
tallic. Texture granular *. 

According to Klaproth's analyfis, it is compofed of 
72.0 iron, 
35.5, telUrium, 
2.5 gold. 



»$ 7 

Qnphic 
golden ore 

of Ofitn- 



iFECiss 2. Graphic golden ore of Olrenbanya. 
Tellurium alloytd with gold and filvir. 
This ore is compofed of flat prifmatic cryftalu ; the 
arrangement of which has fome rcfemhlance to Turkilh jjyj 
letter*. Hence the name of the ore. 
\ Am A Colour tin white, with a tinge of brafa yellow %. 
^JJ" Luftre metallic, 3. Hardness 4 to 5. Brittle. So. 

. c.733. Before the blow pipe decrepitates, and melts 
lead. Bams with a lively brown flame and difa- 
greeahle fmell. and at laft vaniflies in a white fmoke, 
D> **m, leaving oory a whitifh earth fl 



Ske! 



ever it becomes plentiful, its proper ties will render it of 
great importance both to the dyer and painter. Na- 
ture haa tiled it to colour fome of her moil beautiful mi- 
neral productions: And can art copy after a better mo- 
del ■ Hitherto it has been found only in two ohtcc*, 
near Ehaterinbourg in Siberia, and in the departstHrnt 
of the Var in Trance. In the firft of thefe places, and 
probably alfo in the fecond, its gangue is quart*. 

GlNUS L SALTS OF CHROMUM. 

uecics 1. Chroinat of lead. O. L ak 

Rid /tad on of Siltria. U crt i 

This finguhr mineral, which haa now become fcarce,***' 1 ' 
is found in the gold mint- of Bcrcfof near F.katciim- 
bourg in Siberia, ciyftalli/ed in four- Tided pnTms, femc- 
times terminated by four tided pyramids, sometimes not. 

Colour red. with a filade of yellow. Streak and 
powder a beautiful orange yellow. Luftre from 2 to 
3% Transparency 1 to 3. Structure foliated. Tex- 
ture compact. Fracture uneven. Hardnefs 5 to 4. 
Sp gr. 6.0369 f to 5.75 }. Does not rfTervcfce srithf p r '~. 

Before the blow pipe decrepitates ; franc lead u f iaacm. 
seduced, and the mineral a* converted to- a black dag, 
which tinges bora* green- 

According to the anal) Ci% of Vauqoelin, it i 
led o£ 65.1? oxyd of lead, 

34 .88 cliromic acid. 



I A*,, air 



to Klaproth's analyfif , it is compofed of 
6 3 tellurium, 
JO gold, 
IO Giver* 

100$ 

The yellow gold ore of Nagyag would belong to this 
fpecies were it not that it contains lead. Its compofi- 
lion, according to Klaproth's analyfis, is as follows : 
45.0 tellurium, 
27.0 gold, 
19.5 lead, 
8.5 filver, 



offulphur' 



1st 

Grey folia 



srectts J. Grey foliated gold ore of Nagyag. 
ted gold ore Thia ore is found in plates, of different degrees of 
of Hagyag. thicknefs, adhering to one another, but eafily leparabk : 
thefe are (nmetimes hexahedral, and often accumulated 
to ts to leave cells between them. 

Colour deep lead grey, palling to iron black, (potted. 
Luftre metallic, moderate. Texture foliated ; leaves 
(lightly flexible f- Hardnefs 6. Sp.gr. 8.919. Stains 
the fingers. Soluble in acids with enervefcence t . 
' — to Klajrotb, it is compofed of 
50.0 lead, 
33.0 tellurium, 
8.J fold, 
7. j fulphur, 
t.o filver and 



(Mm. xxv. 



copper. 



1 00.0 $ 



1OQ.00 1. rWA 

sfeciis 3. Chromat of iro*. M~.s- 
This mineral, which has been found only- near Gaf -' 

fin In the department of Var in France, is in irregular **> 

mafles. Chrwaatsf 
Colour brown, not unlike that of brown blende. " JC " 

Luilre metallic. Hardnefs moderate. Sp. gr. 4.0326. 

Melts with diticulty before the Wow pipe ; to bora* it 

communicates a dirty green. Insoluble in nitric acid. 

Melted with potafe, and diflblved in water, the lolution 

afTumes a beautiful orange yellow colour. 
It is compofed of 63.6 chromic acid, 
36.0 oxyd of iron. 

99 ° t f Ttfjrt, 

Chas. IV. Or ma CHiisicai, Analysis or 
Miiuxals. 

The progrefs which, the art of analyiing minerals .VV . 
has made within thefe raft twenty years is truly atto-^J^J^ 1 
To feparate five or fix hibJLaocca intimately 
together, to exhibit each of them feparatcly, 
to afcertain the precife quantity of each, and even U> 
deteft the prefence and the weight of fubftanoes which 
do not approach T J.ih part of the compouod, would, 
at no 'wiry remote period, have been confidcrcd as a 
Bopelefe, if not an impofliblr, talk | yet this can now 
be done with the moft rigid accuracy. 

The firft perfon who undertook the analyfis of mi. Beww 
nerals wu MargrafF of Berlin. Hia tttempU were r 
deed rude } but their importance was foon perceivtd » . 

by Bergman and Scheele, 
whofc 
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Chap. Wi 

AnJrfi' °f whofe Indnltry and addrefi brought the art of anxlyfing 
Mmtratt. mineral* ta a confidrrable degree of perfection. 

' But their method i, though they had very confider- 

able merit, and, confidering the ftale of the fcience, are 
wonderful proofs of the geniut of the inventors, were 
19) often tedious and uncertain, and could not in all cafes 
Improved be applied with confidence. Thefe defects were pcr- 
^K |J - ceived by Mr KJaproth of Berlin, who applied himfelf 
to the analyfis of minerals with a pei fevering induftry 
which nothing could fatigue, and an ingenuity and ac- 
curacy which nothing could perplex. He corrected 
what was wrong, and fupplied what was wanting, in 
the analytical method ; invented new proctOes, difco- 
vered new inftruments ; and it is to his labours, more 
than to thofe of any other cheroift, that the degree of 
perfection, to which the analyiis of minerals has attain- 
ed, is to be aferibed. Many improvement*, however, 
were introduced by other chemifts, efprcially by Mr 
Vaurjuelin, whofe atnlyfes in point of accuracy aud in- 
genuity rival thofe of Klaproth himfelf. 

We (hall, in this chapter, give a frott defer iption of 
the moft perfect method of analyfirjr mineral*, as Ur 
as we are acquainted with it. We lhall divide the chap- 
ter into four fcc.iion«. In the firft, wc f h all pive an ac- 
count of the inflruments uietl in analylVs ; in the fecoi.J, 
wc (hall treat of the method of analylin^ linnet; in the 
third, of anaryfinir combuftibks t and in the fourth, of 
the analyfcs of orcf. 

r"^ *i"yv > ■ i- - ■• • 

Sxct. L Oftht Inftntmattt of jiimljfct. 

19$ 

Mc i' A of T. The chemical agents by means of which the an- 
•"toinmir alyfts of minerals ia accomplihSed, ought to be prepared 
^"""•l »- with the greeted care, becaufe upon their purity the 
ICTUpUft - exaclnefs of the operation entirely depends. Thefe a- 
gents are the three alkalies, both pure and combined 
with carbonic acid ; the futphuric, nitric, and muriatic 
acids j hydrofulphwret of potafs and fulphurated hydro- 
gen gas diffolved w water; prude alkali, and a few neu- 
tral felts. 

1 . Potafs and foda may be obtained pore, either by 
means of alcohol, or by the method defcribed in the 
article CMEMiarar, n> 372. $*ppl. Thefe alkalica are 
known to be pure when their folution in pure water occa- 
fions no precipitate in lime and barytic water ; when the 
precipitate which it produces in a folution of fifver is 
completely diffolved by nitric acid; and, laftly, when 
saturated with carbonic acid it depofits no filica. 

2. Ammonia is procured by diflilKng one part of rmi- 
riat of ammonia with two parts of quicklime, and recei- 
ving the gas in a dim containing a quantity of pure wa- 
ter, equal in weight to the munat employed. Its pu- 
rity is known by the fame ttfta which afecrtaio the pu- 
rity of fixed alkalies. 

3. The carbonate of potafs and foda may be formed 
by diffolring the potafa and foda of commerce in pure 
water, feturating the folution with carbonic acid, and 
cryftalhzing them repeatedly. When pure, thefe cry- 
ftals effiorefcc in the air ; sad the precipitate which they 
eccafion in foiulions of barytca and of filver is com- 
pletely foluble in nitric acid. Carbons t of ammonia is 
obtained by diRilling^grth^one Dartof muriatofaov 

4. The fulphuric acid of commerce often contains 
aitric acid, potafs, lead, Ac. It may be purified by di- 
aUlatiuu iu a low cucurbite. The firft portion, when 
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it comes over, muft be Set aGde ; it containt the nitric An»l>E. 



acid. The other impurities remain behind in the cu- Mi " cf,t * < 
curbite. Sulphuric acid, when pure, diffblves indigo 
without altering its colour, does not attack mercury 
while cold, and caufes no precipitate in pure alkaline io- 
lutions. 

5. Nitric acid often containa both fulphuric and mu- 
riatic acids. It is eafily purified by throwing into it 
about three parts of litharge in fine powder lor every 
too parts of the acid, allowing the mixture to remain 
for 24 hours, (haking it occafionally, and then dillilling 
it. The fulphuric and muriatic acids combine with the 
lead, and remain behind in the retort. Pure nitric acid 
occafione no precipitate in the solutions of barytes and 
filvcr. 

6. The muriatic acid of commerce ufually contains 
fulphuric acid, oxymuriatic acid, and oxyd of iron. It 
may be purified by dittiBation with a little rauriat of 
Ma ; taking care to ftt afide the firft portion which 
comes over. When pure it caufes no precipitate in the 
solution of barytes, nor of pare alkalies, and docs not 
attack mercury while cold. 

7. Hydrofulphuret of potafa ia made by feturating » 
solution of pure potalis with fulphurated hydrogen gas , 
aad water may be feturated with fulphurated hydrogen 
gas M the fame raannes. See CwewiiTav, 0*857. 



s.;6 



The method of preparing pruffic alkali, oxalic 
acid, and the other fubfunces uled in anelyfcs, has been 
siready defcribed in the article Chs mi STay, it 
is unneceffuy therefore to repeat it here. 

1 L Before a mineral is fubmitted to analyfis, it ought H< w in re- 
to be reduced to an rmnalpable powder. This is by no Jutc th * 
means an csfv tafk when the ftone is extremely kaid.™* w 
It ought to be raifed 10 a bright red or white heat ii,*^ 
a crucible, and then tntlantly thrown iuto cold water. 
This fudden tranlhiou makes it crack and break into 
pieces. If thefe pieces arc not fmell enough, the ope- 
ration may be repeated on each rill they arc reduced 
to the proper ftae. Thefe fragments are then to be 
beaten to fmall pieces in a poliihed Heel mortar j the 
cavity of which mould be cylindrical, and the Heel peflle 
fhould fit it exactly, in order to prevent any of the Hone 
from efcaping during the aft of pounding. As fooo as 
the lioae is reduced 10 pretty fmall pieces, it ought to 
be put into a mortar of rock cry Hal or flint, and redu- 
ced to a coarfe powder. This mortar fhould be about 
four inches ir. diameter, and rather more than an inch 
in depth. The peflle fhould be formed of the fame 
ftane with the mortar, and care fhould be taken to know 
exactly the ingredients of which thia mortar is compe- 



ted. Klaproth's mortar is of flint. We have given itu 
analyfis in n° 32. of thia article. 

When the ftooe has been reduced to a coarfe pow- 
der, a certain quantity, whofc weight is known exaftly, 
100 grains for in fiance, ought to be taken and reduced 
to as fine a powder as pofiable. This is beft done by 
pounding fmall quantities of it at once, not exceeding 
10 grains. The powder is as fine as pofliblc when it 
feels foft, adheres together, and as it were forms a cake 
under the pcftlc. It ought then to be weighed exact- 
ly. It will almoft always be found heavier after being 
pounded than it was before | owing to a certain quan- 
tity of the fubftance of the mortar which has been rub- 
bed off during the grinding and mixed with the pow- 
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CKmical 
diflw. 



d* of der. This additional weight mufl: be carefully noted \ 
and after the analylis, a portion of the ingredient* of the 



dicn's 



after the analyfis, a ponion of the ingredient* 
, correfponding to it, mult be fubtractcd. 
III. It i* nccclT.it y to have a crucible of pure fib .■• , 
or, what i* far preferable, of platinum, capable of hold- 
ing rather more than ftven cubic inches of water, and 
provided with a cover of the fame metal. There fhould 
alfo be ready a f pa tula of the fame metal about four 
inchec long. 

The ditl.fs in which the folutions, evaporations, At. 
are performed, ought to be of gla£» or porcelain. Thofe 
of porcelain are cheaper, becatife they arc not fo apt to 
break. Thofe which Mr Vauquelin ufca are of porce- 
lain ; they arc fe&ione of fpheres, and are glased both 
and without, except that part of the bottom 
1*9 immediately cxpofed to tlie fire. 

Sect. II 



Chap, rv 

wluch kept it in folutioo. Then an tffervefcenee takes r,ra*i,« 
place, owing to the decompotittou of fome carbonat of 
potafs formed during the fufton. At the fame time ' J 
the flaky precipitate la rediffolvrd ; as i* alfo that pirt 
of the matter which, not having been diffolved in the 
water, had remained at the bottom of the difh in the 
foita of a powder. This powder, if it omfifls only of 
fuica and alumina, duTolvea without effervefcence ; but 
if it contains lime, an effervefcence takes place. 

it this folution in muriatic acid be colourkfs, we may 
conclude that it contain* no metallic ox yd, or only a 
very i'mall portion | if it* colour be purplifh red, it con- 
tains marganefe ; orange red indicates the prefencc of 
iron ; and golden yellow the prefence of chromum. 

This folution is to be poured into a capfule of porce- 
lain, covered with paper, and evaporated to drynefs is 
Anal R of St-o I 1 a find bath. When the evaporation is drawing toward* 

nJ .V" °J «««l T j- its completion, the liquor affumes the form ofjelly. It 

Tin only fubftanccs which enter into the corapofi • anufk then be ftirred conftantly with a glafs or porcelain 
tion of the limple ftonea, as far at leaft as anaJyfia lias rod, in order to facilitatethe difengagement of the acid 
difcovered, arc the fix eartha, filica, alumina, zirconia, and water, and to prevent one part of the matter from 

, and the oxyda of iron, being too much, and another not fufickntry dried. 

Without tbij precaution, the filica and alumina would 
not be completely feparatcd from each other. 

When the matter ia i educed aim oft to a dry powder, h 
a large quantity of pure water is to be poured on it-ffrieaafa. 
and, after expufurc to a flight heat, the whole is to I 
poured on a filter. The powder which 
the filter is to be warned repeatedly, till the < 
which it has been walked ceafes to precipitate filvcr 
fnwn its folutions. This powder is the whole of nhe 
JMca which the ft one that wc arc analyfing contained. 
It mufl in ;t be dried between folds of blotting paper, 
then heated red hot in a platinum or iilver crucible, aud 
weighed while it ia yet waim. It ought to be a fine 
powder, of a white colour, not adhering to the fingers, 
aud entirely folublc in acids. If it be coloured, it is 
contaminated with fome metallic oxyd , and fhcvrs, that 
the evaporation to drynefs has been performed at loo 
bigh a temperature. To ftparatc this oxyd, the filica 
mull be boiled with an acid, and then warned aud dried 
as before. The acid folution mull be added to the water 
which palled through the filter, and which we (hall rfa> 



manganefe, nickel, chromum, and copper ( z ). Seldom 
more than four or five of thefe tubftanccs are found com- 
bined together in the fame Hone : we (hall fitppole, 
however, in order to prevent unneceffary repetitions, 
that they are all contained in the mineral which we are 
tw going to analyfe. 
Methudof L<» loooraoxgrainsof the ftone tube analyfed.pre- 
oecompo- vioufly reduced to a fine powder, be mixed with three 
fiogitoMs. timea ita weight of pure potafs and a little water, and 
cxpofed in the filver or platinum crucible to a (hong 
heat. The heat mould at firft be applied (lowly, and 
the matter Ihould be-eorrftantly ftirred, to prevent the 
potafs from fwelling and throwing any part out of the 
crucible. When the whole water ia evaporated, the 
mixture Ihould be kept for half an hour or three quar- 
ters in a fteong red heat. 

If the matter in the crucible mrlta completely, and 
ippears a* liqui.l as water, we may be certain that the 
ft one which we are analyfing confifts chiefly of filica ; 
if it remains opaque, and of the confiftence of paftc, the 
other earths are mod abundant ; If it remaina in the 
form of a powder, alumina is the prevalent earth. If 
the matter in the crucible be of a dark or brown ifh red 
colour, it contains oxyd of iron ; if it is grafs green, 
manganefc is prcfent ; if it is ycUowifh green, it con* 
tains chromum. 

When the crucible lias been taken from the fire and 
wiped on the ontfide, it is to be placed in a capfule of 
porctlain, and filled with water. This water it to be 
renewed from time to time till all the matter is detach- 
ed from the crucible. The water diflblvcs a part of the 
combination of the alkali with the filica and alumina 
of the Hone, ar.d if a fuHkient quantity were ufed, it 
would diflolve the whole of that combination. 

Muriatic acid is n ><v to be poured in till the whole 
of* the mittrr \* diflV wo. At firft a flaky prec'pitate 
appears becaufe li.c acid combines with the alkali 




The watery folution A is to be evaporated till iu 
quantity does not exceed 30 cubic inches, or nearly aa 
Englifh p:ut. A folution of carbonat of potafs is then 
to be poured into it till no more matter precipitates. 
It ought to be boiled a few moments to enable all the 
precipitate to fall to the bottom. When the wbok of 
the precipitate has collected at the bottom, the fuper- 
natant liquid is to be decanted, off ; and water being 
fubllitutcd in its place, the pucipitatr and water are to 
be thrown upon a filter. When tlie water baa ran off, 
the filter with the precipitate upon it is to be placed 
between folds of blotting paper. When the precipi- 
tate has acquired fome confidence, it ia to be carefully 
collected by aa ivory knife, mixed with a folution ot 
pure potafs, and bviicd in a porcelain capfuV. If any 



• t) Part of this feclion if to be confidered as an abflraft of a trcatife 
puSfifbfd in the /fwwrVf vft Cbtmh, Vol. XXX. p. 66. 

(7.) Baryte* ha,« alfo been difcovered in one tingle ilone, the Jlanrtl'tte ; but its 
Common, that it can fcaroely be looked for. The method of detecting it (haU be 



on the analyfis of 



is fo m 
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AiJyfi"J alumina or gluu'na be prefent, they will be diffolvcd in the wc:ght of the matter fubmitted to analyfis. If theAnaJyut of 
the potais ; while the other fubllancca remain untouch- two arc equal, or if thejr differ only by .o \ or .04 part*, * ' 
" ed in the form of a powder, which we (hall call B. we may corclude that the analyfis hat been properly 
Into the folution of potafs as much acid mml be performed : but if the lob of weight be confidcrablc, 
poured ai will not only faturate the potafa, but alto com- fbmething or other has beeu loft. The aaalyfit mud 

therefore be repeated with all poffible care. If there is 




plctcly rcduTolve any precipitate which may have at firft 
appeared. Carbonat of ammonia is now to be added 
in fuch quantity that the liquid (hall tafte of it. By 
tliis addition the whole of the alumina will be precipi- 
tated in white ftcaka, and the glucina will remain dif- 
folvcd, provided the quantity of carbonat of ammonia 
ufed be not too fmal!. The liquid Li now to be filter- 
ed, and the alumina which will remain on the filter it to 
be waf.'.ed, dried, heated red hot. ami then weighed 
To fee if it be realty alumina, diflblve it in fulphuric 



acid, and add a fumcient quantity of fulphat or 
of potafs ; if it be alumina, the whole of it will be con- 
rcrted into cryftals of alum. 

Let the liquid which has palTed through the filter be 
boiled for forne time, ar.d the glucina, if it contains any, 



ftill the lame Lfn of weight, we may conclude that the 
done contains fomc fubftance, which has cither evapo- 
rated by the heat, or is foluble in water. y09 

A fieih portion of the (tone rauft therefore be bro- Method of 
ken into fmall pieces, and expofed in a porcelain cru- dttl 
able to a lirong heat. If it contains water, or any* 0 
other volatile fubftance, they will come over into the re- 
ceiver; and their nature and weight may be afcert 
If nothing comes over into the receiver, or if 
comes over is not equal to the weight wanting, we may 
conclude that the ftone contain* fomc iugrcdicnt which 
is foluble m water. 

To difcover whether it contains potaft, let the ftonc, Medio* of 
reduced to an impalpable powder, be boiled five or fix slceruiu- 



ight powder, which may be times in fucctJfion, with very ftrong fulphuric acid, ap- **>*• ' 



will be precipitated 

dried acd weighed. When pure, it is a fine, (oft, very plying a pretty ftrong beat towards the end of the ope- 
light, tafteleft powder, which does not concrete when ration, in order to expel the excels of acid ; but taking 
heated, at alumina does. 



contain 
taking potass 

care that it be not ftiong enough to decompofe the falls 
which have l>ccn formed. 

Water is »iow to be poured on, and the refiduum, 
which dots not diffolve, it to be Wafbed with water till 
it br comet tafteleft. The watery folution is to be fil- 
tered, and evaporated to drynefs, in order to drive off 
any excefs of acid which may be picftiit. The falls are 



The refiduum B may contain lime, magnefia, and one 
or more metallic oxyds Let it be diffolvcd in weak 
fulphuric acid, and the folution evaporated 10 drynefs 
Pour a fmall quantity of water on 1: '1 he water will 
diffolve the fulphat of magnefia, and the metallic lul- 
phats ; but the fulphat of time will remain uridiflblved. 

Let it be heated red hot in a crucible, and weighed, to be again diffoived in water ; and the folution, after 
The lime amounts to 0.41 of the weight. being boiled for a few moments, is to be filtered and 

Let the folution containing the remaining fulphats evaporated to a confidence proper tor cry Utilizing, If 
be diluted with a fo'ge quantity of water, let a fmad the ftonc contains a fuffkient quantity of alumina, and 
excefn of acid be added, and then let a fat united car- i* potais be prefent, rryftals of alum will be formed j 
bonat of potafs be poured in. The oxyds of chromnm, and the quantity of potafs may be difcovcred by weigh- 
iron, and nickel, wili be precipitated, and the magnefia ing them, it being nearly ^th of their weight. If the 
and oxyd of maugar.efc will remain diffolvcd. The pre- ftonc does'not contain alumina, or not in fufficient quan- 
ctpitatc we lhall call C. tlty, a folution of pure alumioa in fulphuric acid rrmft 

Into the folution let a folution of hydrofulphurrt of be added. Sometimes the alum, even when potais 



potafs be poured, ami the manjrarieic 
ted in the ftate of a bydrofulphurct. 
ncd in com ad with air, and weighed. 



wil, be prceipita- 
Let it he taki- 
1 he nngncfia 



»y then be precipitated by pure potafs, wailied, ex- 



pofed to a red heat, and then w 
Let the rdiduum C be boiled 



iirhcd. 

eatedlv XV 



aciJ, then mixed with 



II 

prefent, dors not appear tor feveral days, or even weeks; 
ai:J fornctimcH, when a great quantity of alufliu*| is pre. 
lent, if the Motion hat been too much concentrated by 
evaporation, the iuJphat of. alumina p-cventa the alum 
from cryftallizirg at all. Ca e, therefore, mud be ta> 
ken to prevent thts laft fource of error. The alum ob- 
tained may be dilTolved in water, and barytic water 
poured into it H lonjf as aay precipitate form*. 'ITic 
liquor it to be tillered, and evaporated to drynef*. The 
rriiJuum will conf:ft of potaft and little carbonat of 
potaf*. The potaft may be diffolred in a little water, 
hltiori contains the chromum converted into an acid, Tliis folution, e\aporatcd to drynefs, gives us the pot- 
Add to this fo'utio 1 an excefs of muriatic acid, and cva- afs pure ; which may be examiacd and wci^lied. 
pontic till the liqui 5 aflame* a green colour ; then add If no cryftils uf alum can be obtained, we mull lcolc 
a pure alkali : l he olromum pr<-cip : tales it the ftate for i'ome other fubftance than potais. The ftonc, fjr°' 

inftance, may contain foda. The profet.ee of this al- 
kali may be discovered by decompoiing the folution in 
and nickel, be difolvrd in muriatic acid ; add an excefs fulphuric acid, already defcribed, by means of ainmo- 
of ammonia : the oxyd of iron precipitates. Let it be oia. The liquid which remains is to be evaporated to 
wafhed, diied, and weighed, drynefs, and the refiduum is to be calcined in a cru- 

Evaporate the folution, and the oxyd of nickel will cible. By this method, the fulphat of ammou : a will be 
*alfo precipitate ; and its weight may be ascertained in volatilized, and the foda will remain. It may be redtfc 
the fame manner with the other ingredients. folvcd in water, cry Aaltized, and examined 

The weights of all the ingredients obtained are now If fulphuric acid docs not attack the ftonc, at is nS- 
to be added together, and their fum total compared with ten the cafe, it mull be decompofed by fuiiou with fa* 



th nitric 

pine potak ; and after being 
heated, let the liquid be decanted off. Let the pieci 
pitatc, which con lilts or the oxyds of iron and nickV., 
be wafhed wi'h pure water ; and let this Wttei be added 
to the folution of the nitric acid and pot»f... That fo- 



t.il the :iqui S all 
alkali 1 t tie cl 
of an oxyd, and may be dried, and weighed. 

Let the precipitate, conlilting of the oxydt of iron 
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• «* 3a, in the Tame manner as formerly directed with pot- 
1 aft. The matter, after fufion, is to be diluted with 
water, and then faturated with fulphuric acid. The 
folution ia to be evaporated to drynef*, the refiduum 
again diiTohrrd in water, and evaporated. Sulphat of 



\*. 



foda will cryftallizc firft. ; and by a feet 
if the (lone containi potafs and alumina, oy ftals of 
will be depofited. 

The prcfence of potafs may be difcovered, by mix- 
ing with a fomewliat concentrated lblution of murist 
of platinum, the fait obtained, either by decompofing 
the ft one immediately by an acid, or by i" mating with 
•n acid the matter obtained by fufmg the ftonc with 
If any potafs, be prefent, a very red precipitate 



will be formed. This precipitate i* a triple fait, com- 
posed of potaf*, muriatic acid, and oxyd of platinum. 
Ammonia, indeed, produce* the fame precipitate ; but 
ji» ammonia has not hitherto been difcovered in Hone*. 

Analyfi* of In this manner may Ample Hone* and aggregate* be 
analyfed. A* to faline (trine*, their analyfi* null vary 

ftooe *> according to the acid which they contain. But almolt 
all of them may be decompofed by one or other of two 
method*-; of each of which we (hall give an example. 

I. Analyfi* of Carbonat of Strontitcs. 

Ofcirbo- Klaproth analyfed tin* mineral by d#olving ICO 
*ut», parts of it in dilutee! muriatic acid: during the folution, 
30 part* of carbonic acid efcaprd. The fetation cry- 
Aallizcd in needles, sad when diflblved in alcohol, burn* 
with a pnrple flame. Therefore it contained Aruntites. 
He diflblved a grain of fulphat of potaf* in lix ounces 
of water, and let -fall into it three drops of the muriatic 
folution. No precipitate appeared till next day. There, 
fort the solution contained no barytcs ; for if it had, a 
precipitate would hive appeared immediately. 

He then decompofed the muriatic acid folution, by 
rnmng it wttn carDonat 01 petals, v-sroonat 01 uron- 
tites precipitated. By the application of a llrong heat, 
the carbonic acid was driven off. The whole of the 
earth which remained was diflblved in water. It cry- 
• KUfirtt't ftsliizcd 1 xnd when dried, weighed 69! *. 

* II. AnalyGs ol Sulphat of Strontites. 

Mr Vauguelio analyfed an impure fpeciroen of this 
mineral as follows : 

On 200 parts of the mineral, diluted nitric acid was 
poared. A violent crTcrvcicence took place, and part 
of* the mineral was diflblved. The undiffblved portion, 
after being heated red hot, weighed 167. Therefore 
g j parts were diflblved. 

The nitric folution was evaporated to drynef* : A 



V4 



red dim fubftance remained, which indicated the prcfence 
«>f oxyd of iron. This fobftance was rediflblved in wa- 
ter, and fome ammonia mixed with it ; a reddilh pre- 
cipitate appeared, which, when dried, weighed 1, and 
was oxyd of iron. The remainder of the folution was 
precipitated by carbonat of potaf*. The precipitate 
weighed, when dried, JO, and pofleffed the properties 
of" carbonat of lime. Tasercfore 200 parts of this mi- 
neral contsin 20 of carbonat of lime, 1 of oxyd of iron, 
and the remainder of the 33 parts he concluded to be 
water. 

The 167 parts, which were infoluble in nitric acid, 
were mixed with 500 parts of carbonat of potafs, and 
70 co part* of water, and boiled for a confiderable time. 
1 
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The folution was then filtered, and tlie 

ed and dried. The liquid fcarccly effervefced with a- 

cid* ; but with barytcs it produced a copious prccipi- '"" ' ~ 

late, totally inditToluble in muriatic acid- Therefore it 

contained fulphuric acid. 

The undiffolvcd refiduum, when dried, weighed 1 :o 
part*. It diflblved completely in muriatic acid. The 
fotution cryflalliced in rteedles , when diflblved in alco- 
hol, it burnt with a purple flame ; and, in fliort, had all 
the properties of muriat of Arontitea. Therefore thefc 
1 2y parts were carbonat of flrontilcs. Now, 100 pirn 
of this carbonat contain 30 of carbonic acid ; then fore 
1 29 contain 38.7. Therefore the mineral mud con- 
tain in 200 parts 90.3 of Itrontitc*. 

Now, the infolubk refiduum of 167 parts was pure 
fulphat of ftrontite* ; and we have feen that it contain- 
ed 90.3 of ftrontite*. Therefore the fulphuric acid mutt 
•mount to 76.7 part* f. ^ 

Nearly in tlie fame manner as in the firft of thefc ex- v 
ample*, may the analyfi* of carbonat of lime and barytctiw- y i. 
be performed; and nearly in the fame manner with the 
fecord, we may analyfe the fulphata of lime and barytcs. 

rholphat of lime may be diflblved in muriatic add, jfj 
and the lime precipitated by fulphuric acid, and its 
quantity afcertaincd by decompoung the fulphat of lime 
obtained. The liquid folution may be evaporated to 
the confidence of honey, mixed with charcoal powder, 
and dilliUcd in a ftrong heat. By this means phofpho- 
rus will be obtained. The impurities with which the 
phofphat may be contaminated will partly remain undif- 
folvcd, and be partly diflblved, in muriatic acid. They 
may be detected and afcertaincd by the rules laid down 
in the fecond fc&ion of thia chapter. ,\ 

The fluat of lime may be mixed with fulphuric acid *.us, 
and diilillcd. The fluoric acid will come over in the 
form of gaa, and iu weight may be afcertained. What 
remain., in the retort, which will couf.a chiefly of fol- 
phat of lime, may be analyfed by the rules already laid 
down. 

The borat of lime may be diflblved in nitric or ful-A"i 
phuric acid: The folution may be cvsporaied to dry- r " v 
nrfs, and the boracic acid feparatcd from the refiduum 
by mean* of alcohol, which will diflblve it without act- 
ing 00 any of the other ingredient*. The 
of the dry mafs may be analy fed by the 
in Sect. II. of this Chapter. 

Sect. II I. Of tht An*lrf* of Combufibk,. 

The only combuftibles of whole analyfi* it will be 
Decenary to fpeak are coal* and fulphur ; for the me- 
thod of analyling the diamond and oil has already been 
given in the article Chemistry, SuppJ. , 

Coal is corapofed of carbon, bitumen, and fome por-Eir.. i 
tion of earth. The earths may be detected by b 
completely a portion of the coal to be analyfed. Thc r 
afhc* which remain after iucineration con fill of the 
earthy part. Their nature may be afcertaincd by the 
rules laid down in Sed. II. of this Chapter. 

For the method of afcertaining the proportion of 
carbon and bitumen in coal, we are indebted to Mr Kir- jjf 

When nitre i* heated red hot, and charcoal it thrown dtu-am 
on it, a violent detonation takes place; and if the quan- tfc« rtx ' 
tity of charcoal be fufficieiit, the nitre is completely de- Kf^. 
Now, it rcqtiirca ■ r~ 
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AjuJtIu lJ cirtion t* drenanpofe ■ given weight of nitre. From 
Miac»k jj, e experiments of Lavoifier, it follows, that when the 
detonation is performed in dofe veflels under water, 
17.2 i part* of charcoal arc capable of decornpoiing too 
parts of nitre*. But when the detonation it perform- 
ed in an open crucible, a f mailer proportion of charcoal 
ia neceffary, becaufe part of the nitre ia decompofrd by 
the act ion of the furrounding air. Scheelc found , that: 
under thrfc circumftancea i o parta of plumbago were 
fuflicif nt to deeon-ipofe 9 ' parta of nitre, and Mr Kir- 
wan found, that nearly the fame quantity of charcoal 
fuffcietrt for producing the lame effect. • 

^uer long ago obicrvrd, that no volatile oily 
wiH detonate with nittc, unlrfs it be prcvioufly 
reduced to a charcoal; and that then itt effect upon nitre 
ia precifely proportional to the charcoal which it con. 
t Manjwr • tains f. Mr Kirwan, upon tr\ the experimerrt with 
'* Xf^HaUt flub and matiha, found, that thefc fabftancea 
did not detonate with nitre, but merely burn apon ita 
furfacc wkh a. white or yellow flame ; and that after 
they were confumed, nearly the fame quantity of cliar- 
coal waa neceflary to cVeompofc the nitre which would 
have been requited if no bitumen had been ufed at all 4. 
Now coals are chiefly compofed of charcoal and bitu- 
men. It occurred therefore to Mr Kirwan, that the 
quantity of charco.M which any coal contains may be 
afccrlaincd by detonating it with aitre : For fine* the 
bitumen of the coal haa no effect in decomposing nitre, 
k ia evident that the detonation and decompofiiion 
mult be owing to the charcoal of the coal ; and that 
therefore the quantity of coal neceflary to decumpofe a 
given portion of nitre will indicate the quantity of car. 
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fulphur may then he dried and weighed. The defi. AaalyCi of 
ciency in weight will mark the quantity of the fubftan- Mineral*, 
ces which contaminate the fulphur. The folutiont may 
be evaporated and examined, according to the rules laid 
down in the fecond and fourth fectiont of tliia chapter. 

Sxct. IV. Oftbt /fnafrft of Ortt. 

The method of analyfing orea muft vary confider- NoVeoaral 
ably, according to the mculs which they are fufpected mt, 1 
to contain. A general method, therefore, of analy ling v ^ 
would be of no ufe, even if it could be given* because- 4 
it would be too complicated ever to be practiied. Wc. 
(hall content ourtcNss with exhibiting a iuJficicut num- 
ber of the analyfes of ores, to take in molt of the cafes, 
which can occur. He who withes for more information, 
on the fubject, may confult the trcatife of Uergman on. 
riie Jnalj/is of Oten Mr Kirwan'a treatife on the lame, 
fubjeet; and, above all, he ought to Itudy the nume- 
rous analyfea of orea which have been, publiihed by Mr 
Klaprotb. 

I. Analyfisof Red Silver Ore. 

Mr Vauquclin analyfed this ore as follows s Mehod ot 

He reduced 100 parts of it to line powder, poarcdar.a'yfn>g 
over it joo parts of nitric acid previoufly diluted with rc <! lllvcr 
watcrv and applied a gentle heat to the misture. Thc cre * 
colour of the powder, which before the mixture with 
nitric acid was a deep purple, became gradually lighter,, 
till atlalt it was pure white During this change no 



nitrous gas was eUricated t hence h 



c conclud 



rhange 
ed, that 



the metals in the ore wcie in the (late of ox) da. 

When the nitric acid, even though boiled gently, 



bon which it containa : and the proportion of charcoal did not appear to be capable of diffolring any more of 
and earth which any coal contain* being afcertaincd, itt the powder, k was decanted off, and the residuum, af- 



ter being carefully wafhrd, weighed 42.06. 

Upon thtfe 42.06 parta concentrated muriatic acid 
wa* poured ; and by the application of heat, a confi- 
derable portion waa diffolved. The refiduum was re- 
peatedly washed with muriatic acid, sod then dried. 
Its weight was 1 4.6666. Oce portion of thefe 146666 
parts, when thrown upon burning coals, burnt with a 
Line flame and fulpliurcoua feed. Another portion 



bituminous part may be eafily had from calculation. 
Tike crucible which he ufed in hia experiment* was 

large ; it was placed in a wind furnace at a diilance 

from the floe, and the heat in every experiment was aa 

equal a* poflihle. The moment the nitre was red hot, 

the coal, previnufly reduced to fmail pieces of the fixe 

of a pin head, was projected in portions of one or two 

grams at a time, till the nitre would no longer deto- 
nate ; and every experiment was repeated feveral times fublimed in a clofe veffel without leaving any rcliduum. 

to rnfure accuracy. *u (hort, they had ail the properties of lulphur. There- 

He found, that 480 grains of nitre required to f° re 100 parts of red Glvci ore contain 1 4.6666 of fid- 

grains of Kilkenny coal to decompofe it by this me- phur. 

thod. Therefore 10 grains would have decompoled 96 The muriatic acid tbiution was now diluted with a 
of nitre; precifely the quantity of charcoal which would great quantity of watci ; it became milky, and depofited 
have produced the fame effeft. Therefore Kilkenny » white flaky powder, which when walked and dried 
coal is compofed almoft entirely of charcoal. weighed 2 1 .2$. Thia powder, when heated with tar- 

Cannei coal, when incinerated, left a rcliduum of Ur in a crucible, was converted into a bluifli white brittle 



fatal of 



3. j 2 io the 1 00 parts of earthy a fries. 66. c grains of 
it were required to decompofe 4N0 grains of nitre ; but 
50 parts of charcoal would have been fuificient 1 there- 
fore 66.5 grains of catmei coal contain 50 grains of. 
charcoal, and 2 08 of earth ; the remaining 14.42 
grains muft be bkumen. In this manner may the com. 
pofition of at>y other coal be afecrtained. 

A s for fulphur, in order to afecrtain any accidental 



metal, of a foliated texture, and poffefllug all the other 
properties of antimony. Red filver ore therefore con- 
tains 21.25 of oxyd of antimony. 

The folution in nitric acid remained now to be exa- 
mined. When muriatic acid was poured into it, a 
copious white precipitate appeared, which, when warn- 
ed and dried, weighed 72.06. It tudall the properties 
of muriat of lilver. According to Mr Kirwan 't tables, 



aalifing impurities with which it may be contaminated, it ought 7 1 - 00 *»f muriat of filver contain 60.5 7 of oxyd of filvcr. 

•Iptar. to be boiled in thirty times its weight of water , after- Therefore red filver ore, according to thia analyfia, ia 

rds in diluted muriatic acid, and leftly in diluted ra- compofed of 60.57 oxyd of filver, 

-muriatic acid. Thefc fubftanccs will deprive it of oxyd of 1 

its imparities wkbout acting on the fulphur itself, 14.66 fulphur. 
ft if tttf m 



at le 



proper 
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A^»lyfi« of The ,o(», which amounts to 3.52 parts, it to be afcri- 
*>liner*K ^ed to unavoidable error* which attend fuch expert- 



II. Antimoniated Silver Ore. 

Klaproth analyfed thw ote as follows : 
On 100 parts of the ore, reduced to a fine powder, 
he poured diluted nitric acid, raifed the mixture to a 
boiling heat, and after pouring o{f the acid, added new 
quantities repeatedly, till it would diffolve nothing more. 
The refiduum was of a greyifti yellow colour, and 
weighed, when dry, 26. 

Thcfe 26 parts he digefte l in a mixture of nitric and 
muriatic acid 5 part was diffoKed, and psrt ft ill remain- 
ed in the form of a powder. This refiduum, when 
d and dried, weighed 13 parts. It had the pro- 
ies of fulphnr ; and when burnt, left a refiduum of 
part, which had the properties of filica. Antimo- 
td filter ore, therefore, contains, in the 1 00 parts, 
1 a parts of fulpUur and 1 of filica. 

When the nitro-muriatic folution was diluted with 
about 20 timrs its weight of water, a white precipitate 
appcarc-J ; which, when heated to rednefs, became yel- 
low. Its weight was 1 3. No part evaporated at a red 
heat : therefore it contained no arfenic. On burning 
c oals, efpecially when foda was added, part was reduced 
to a metal, having the properties of antimony j and in 
a pretty high heat, the whole evaporated in a grey 
fmoke. Thefe 1 3 parts were therefore oxyd of antimo- 
ny : They contain about 10 psrts of metallic antimo- 

Sl asd as the (late of oxyd was produced by the ac- 
n of the nitric acid, we may conclude, that antimo- 
niated filvcr ore contains 10 parts of antimony. 

The nitric acid folution remained ft ±11 to be exami- 
ned. It was of a green colour. When a folution of 
common fait was poured in, a white precipitate was ob- 
tained, which pofTcfred the properties of mutiat of ft!-' 
ver. When dried, it weightd 87.73 parts ; and when 
reduced, 65.81 parts of puie filver were obtained from 
it- Antimoniated filver ore, therefore, contains 63.81 
of Giver. 

Into the nitric acid Motion, that deprived of the 
filver, he dropped a little of the folution of fulphat of 
fbda ; but no precipitate appeared. Therefore it con- 
tained iio lend. 

He fuperfat u rated it with pure ammonia, on which a 
grey precipitate appeared. When dried, it weighed 5 
parts. This, on burning coals, gave out an arfenrcal 
fmell. It was redifiblvcd in nitric acid . fufphurated 
alkali occafioned a fmutty biown precipitate j and pnif- 
fic alkali a pruffian blue, which, after torrefaaion, was 
magnetic. Hence he concluded, that thefe 5 parts 
were a combination of iron and arfenic acid. 

The nitric folution, which had lieen f 11 perf at orated 
with ammonia, wis blue ; he therefore fuipeded that 
it contained copper. To difcover this, he faturited it 
with fulphuric acid, and pot into it a polifhcd plate of 
iron. The quantity of copper was (o final, that none 
" be colkcled on the it on. 

■ • 

III. Grey Copper Ore. 

Arairik at Klsproth analyfed this ore ss follows : 
l»rev cop- "Three hundred grains of it, not completely freed from 
l«r ore. its matrix, were reduced to a fine powder ; four times 
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whole was digeiled. The acid was then poured off, va* -/ 
and an equal quantity again dtgcAed on the refiduun 
The two acid folution* Were mixed together. The re- " - 
fiduurr. was of a yellowifh grey colour, and weighed 
iBU grains. 

On this refidnum fix times it* weight of muriatic acid 
was boiled. The refiduum was warned, firft with rau- 
riatic acid, and afterwards with alcohol, and the waftt- 
ings added to the muriatic acid folution. The refidu- 
um, when dried, weighed icj.t grain*. Part of it 
burned with a blue flame ; and was therefore fulphur. 
The refiduum amounted to 80.25 jr' a ' n *» »nd had the 
prepertie* of filica. When melted with bLtclc flux, 
about jths of a grain of filver were obtained from it. 
Thus 300 parts of grey copper ore contain 25.23 gr. 
of fulphur, and 79. j of filica 

The muriatic acid folution, which was of a light yel- 
low colour, was concentrated by dtfl illation, a few cry- 
flals of muriat of filver appeared in it, which contained 
about Jih grain of filver. The folution, thtu concen. 
trated, was diluted with a great quantity of water ; a 
white precipitate was dcpofittd, which, when dried, 
wrighed 97.25 grains. It pofleficd the properties of 
oxyd of antimony, an J contained 75 grains of antimo- 
ny. I herefore 300 grains of grey copper ore contain 
70 of antimony. 

The nitric acid f iation was of a clear green colour. 
A folution of common fait occaiioned a white 1 



precipi- 
tate, which waa muriat of filver, and ftom which 31.5 
grains of filver were obtained. 

A little fulphat of pouia, and afterwards fulphuric 
acid, were added, to fee whether the folution contained 
lead ; but no precipitate appeared- 

The folution was then fuperfaturatcd with ammonia ; 
a loofe fleaky brownifb red precipitate appeared, which, 
when heated to redness, became hrownilh black, and 
weighed 9! th grains This precipitate was diffolvcd 
in muriatic acid ; half a grain of matter remained un- 
diffolved, which waa filica. The muriatic acid folution, 
when pruffic alkali was added, afforded a blue precipi- 
tate ; and foda afterwards precipitated 1.5 grains of alu- 
mina. Therefore 300 grain* of grey copper ore coo- 
tain 7.15 grains of iron, and 1.5 of alumina. 

Into the nitric folution fupcrfaturaud with ammo- 
nia, and which was of an acure hlue colour, a poliihed 
plate of iron was put : By thii method 69 grain* of 
copper were obtained. 

IV. Sulphuret of Tin. , _ 

Klaproth analyfed thi* ore a* follow** : 

On 1 20 grama of the ore reduced to powder, fix c ^i, 
time* their weight of tiitro- muriatic acid, rompofed ofp. 4 i, 
3 part* of muriatic, and 1 of nitric acid, were poured. j«J 
There remained unditfolvcd 43 grain*, which had the 
appearance of fulphur ; but containing green tpots, wa^ 
fulpeftcd not to be pure. After a gentle combuftion, 
1 3 grains remained ; K of which were diffolved in nitro- 
muriatic acid, and added to the firft folution. The re- 
training 5 were fcptnted by the filtre, and heated 
along with wax. By thi* method about a grain of mat- • 
ter was obtained, which was attracted by the magnet ; 
and which therefore wad iron. The refiduum weighed 
3 grain*, and wu a mixture of alumina and filica- Thu* 
1 20 grains of fulphnret of tin contain 30 grain* of foU 
phur, 1 oi iron, and 3 ot alumina and filica. [■ 

a .. ..• .. -4 .The 
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Anlxtttof The nitro-niuristic folution wa« completely precipi- 
Mncr«l<. jated by potafa. The precipitate wa* of i greyiihgreen 
' colour. It wu wafhed and dried, artd again diflolved 
in diluted muriatic acid. Into the folution a cylinder 
of pure tin was put, which weighed exactly 217 grain*. 
The folution became graduilly colourlrf*, and a quart* 
tity of copper precipitated on the cylinder or tin, which 
weighed 44 grain*. To fee whether it wa» pure, a 
quantity of nitric acid was digeftcd on it ; the whole 
diffolved, except one grain of tin. Therefore 120 
of fulphuret of tin rontaina 43 grain* of copper. 
The cylinder of tin now weighed only 118 grains ; 
fo that 89 grains had been diflolved. Into the folution 
a cylinder of 2111c was put ; upon which a quantity of 
tin precipitated. When wafhed and dried, it weighed 
13c grains. The tin he melted with tallow and pow- 
de ed charcoal j and when cold, he wafhed off the char- 
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potation* and then adding a folution of fulphat of fodi,An»lyu 
a white precipitate was obtained, which had the pro- 
perties of fulphat of lead, and weighed 43 grains. Jt 
contained 32 grains of pure lead. 

He now poured ammonia into the folution ; a pah* 
brown precipitate wa* obtained, which weighed -40 
grain*, and which appeared to confifl. of uxyd of iron 
and alumina. He rrdiflolvcd it in nitric acid, precipi- 
tated the iron by pmliic alkali, and the alumina by lb- 
da. The alumina, after being heated 10 rcdncf*, weigh- 
ed 28 grains; confequendy the uxyd of iron was 12 
grains, which is equivalent to 9 grains of iiou. 

VI. Molybdat of Lead. 1 MB. 

Mr Hatcbett analyfcd thi;. ore as follows f : lnxvi.jio 
On 250 grain* of the ore, reduced to a tine powder, 3*7 
he poured an ounce of flrong fulphuric acid, and digeft- Analvfit ot 
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. Among the tin globule* were found fome black ed the mixture in a ftroog heat for an hour. When™W£** 
ruli of iron, which weighed one grain. Deducting the folution wa* cool, and had fetded, he decanted it 



flaniM.- 
jot. irti- 



floccul 

thi* gram, and the 89 grain* of the tin cylinder which 
bad been diflolved, we lee that the 1 20 grain* of ful- 
phuret of tin contained 40 grains of tin betides the grain 
which had been detccled in the copper. 

V. Plurabiferout Antirr.oniated Sum Ore. 

f Klaproth analyfcd this ore as follows : 

He digefted 40a grains of it, reduced to a fine pow- 
der, firft in five times its weight of nitric acid, and then 
in twice its weight of the fame acid. He then diluted 
this laft portion of acid with eight times its weight of 
water, and continued the digeftion. The unduTolved 
rcfiduum, when wafhed and dried, weighed 326 grains. 

On this rrftduum he boiled muriatic arid repeatedly. 
The folution, on cooling, depofited acicolar cryftal*. 
Thefe he carefully feparated, and put by. The undrf- 
folved lefiduum weighed 51 grains. It hid the pro- 
perties of fulphur. When burned, it left one grain of 
filica. 

The muriatic acid folution wa* concentrated to half 
it* foimcr hulk by diflillation : this made it depofite 
more acicular cryftals. He continued the diflillation 
as long as any cryflals continued 
then GolkAcd the whole of thefe 

of lead. 



off, and warned the undiflblvcd powder with pure wa- 
ter, till it came away t allele is. This operation wa* re- 
peated twice more ; fo that three ounces of fulphuric 
acid were ufed- Ail ihcfe folution* were mixed toge- 
ther, and altered. 

Four ounce* of a folution of carbonat of fois were 
poured upon the powder which remained undiflclvcd, 
and which confided of fulphat of lead. The mixture 
was boiled for an hour, and then poured off. The 
powder wa* then wafhed, and diluted nitric acid pound 
on it : The whole was dilTolvcd, except a little white 
powder, which, when wafhed, and dried 00 a filter by 
the heat of boiling water, weighed fevcn-tcntlis of a 
grain. It poffeffed the properties of til ca. 

The nitric acid folution was fiturated with pure fo- 
da; a white precipitate was obtained, which, when 
wafhed, ard dried for an hour in a heat rather below 
rtdnefs, weighed 1 46 grain*. It pofieflcd the proper- 
ties of oxyd of lead. 

To fee whether this oxyd of lead contained any iron, 
it was diflolved in diluted nitric acid, and the lead pre- 
cipitated by fulphuric acid. The folution was then fa- 
turatcd with ammonia ; a hrown ponder precipitated* 
which, when dried, weighed cue grain, and had the 
properties of oxyd of iron. 

The fulphuik acid folutioa wa* of a pa!e blue colour : 
ed in a crucible lined with charcoal, they yielded i6r>J It wa* diluted with 1 6 time* its weight of pure water, 

and f 



mg a* any cryttats continued to appear. He 
GolkAcd the whole of thefe cryftal* together. 
They had the propertiei of rruriiit of lead. When 
mixed wi'h twice their weight of Mick flux, and heat- 



g:air,s of lead. 

Sulphuret of ammonia was now added to the muria 
tie acid folution 1 an orange-coloured precipitate ap- 
peared, which (hewed that the folution contained anti- 
mony. It was precipitated by a copious effufion of 
water, and by foda. The oxyd of antimony being re 
duced to a mafi with Spanifh foap, mixed with black 
flux, and heated in a lined crucible, yielded 28.5 grain* 
of ar.limo?iy. 

Into the nitric acid folution, obtained by the firft part 
of the procefs, a folution of muriat of foda was drop- 
ped ; a white precipitate was depofited, and over it aci- 
cular cry ftals. Thefe cry Hals he difolved, by pouring 
boiling water on the precipitate. The water was add- 
ed to the nitric acid folution. The white precipitate 
was muriat of filver: when heated with twice its weight 
of f-»da, it yielded 8 1.5 grains of diver. 

He now concentrated the nitric acid folution by eva- 



thea faturated with ammonia. It becsmc of a deep 
blue colour, and appeared turbid. In 24 hour* a p*L- 
yellow precipitate ml Hided, which, wlte-i co'Jc&ed on a 
filter, and dried by a boiling water heat, weighed 4.1 
grain*. Its colour was ycllowifh brown. Muriatic acid 
diflolved it, and prullut of poiaf* precipitated it from 
it* folution in the Hate of prufuan lilue, Jt wa* there- 
fore oxyd of iron. 

The fulphuric acid folution, faturated with ammonia, 
was gradually evaporated to a dry fait. This fait wa* 
a mixture of molybdat ot ammonia and fulphat of am- 
monia. A flrong heat was applied, and the diflillation 
continued tiki the whole of the fulphat of ammonia was 
driven off ; and to be certain that this wa* i lie cafe, 
the tire was raifed till the ret >rt became red hot. The 
refiduum in the ictort wr:* a black bliilired mafs ; tl rec 
ounces of nitric acid, diluted with water, were poured 
upon it, and dillilled off. The operation wa* a,,'rin re- 
K k 2 prated. 
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An.lv fi, of p„ tf 4 3 y fa % mrt^tfcf oxyd molybdenum m 
*• converted into a yellow powder, which wm yellow acid 

It weighed 95 

VII. Grey Ore 

Mr Vauqnctin analyfed this nrr a* follows t : 
„g '** _ When 200 grains of it were expofed to a ftrong heat 
O r Ci <,f ,B » retort, there came over 10 grain* of water, and id 
r or* of cubic inches of oiygen gas, mixed with a little carbo- 
acid gas. 1 he mineral now weighed only 176 
grains. Therefore the weight of the gas was 14 grains. 

On 200 grains of the fame mineral muriatic acid wat 
poured, and heat applied. 7 5 cubic inches of oxy mu- 
riatic acid gas came over, which, though mixed with 
feme carbonic acid gas, enflamed metals when reduced 
to powder. When no more gas came over, the re lid u- 
urn was boiled. The whore was difjolved, except a 
white powder, which weighed 13 grains, and which 
poflelTcd the properties of nlica. 

Carbonat of potafs was poured into the folution ; a 
white precipitate was obtained, which became black by 
cxpofure to the air, and weighed 288 grains. .Strong 
nitric acid was boiled on it repeatedly to drynefs. It 
became of a deep black colour, and, when well warned 
with water and dried, weighed 164 grams. Thispow- 
der was black oxyd of manganefe. 

To fee whether it contained iron, nitric acid, with a 
little fugar, was poured upon it, and dfgefted on it. The 
acid difTolved it completely. Therefore no oxyd 
waa piefent. 

Into the water with which the Mack oxyd of 
gancfc had been walhed, carbonat of potafs was pout- 
ed ; a white powder precipitated, which, when dried, 
weighed 149 grains, and which poflefled the popcrtic* 
of carbonat of time. 

VIII. Wolfram. 

> of Meflra Vauquelm and Hecht analyfed this mineral as 

follows : 

On 200 parts of Wolfram in powder, three times ita 
weight of muriatic acid were poured, and the mixture boil* 
ed for a quarter of an hour : a yellow powder appear, 
ed, and the folution was of a brown colour. The acid 
waa allowed to cool, and then carefully decanted off, 
and the refiduum warned. The refiduum was then di- 
gelled for fume hours with ammonia, which diifolved a 
part of it. The rcfidnum was wa fried, and new muria- 
tic acid again poured over it ; then the refiduum waa 
digetted with ammonia, as before : and the operation 
was continued till the whole wolfram was diffolved. 

All the ammoniacal folutions being joined together, 
were evaporated to dryncfi, and the fait which remain- 
ed was calcined: a yellow powder was obtained; it 
weighed 134 grains, and was yellow acid of tungsten. 

Into the muriatic acid folutions, which were all mix* 
ed together, a fuf&cient quantity of fulphuric acid wag 
poured to decompofe all the fait*. The folution was 
* to drynefs ; and the falts which 
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weighed three 

ofBIica. 

The excefs of acid of the folution wat faturated with 
carbonat of potafs the liquor became brown, but no- 
thing precipitated. When boi|e4, a red powder preci- 
pitated, asvd the brown colour disappeared. The ad- 
ditioa of more carbonat of potafs cauted a farther pre- 
cipitation of a yeilowiJh powder. This precipitate con- 
fided of the oxyd* of iron and mangmde combined. 
Nitric acid was difiuied off it repeatedly ; it was then 
boiled in acetous acid. The acetous folution was pre- 
cipitated by potafs Nitric acid was again diftilled off 
it, and it was again boiled in acetous acid. This pro. 
eefs was repeated till nitric acid produced no further 
change. The different powders which could not 
diflolved in the actum acid were collected, mixed 
• little oil. and heated red hot. The puwder 
black, and was attracted by the magnet- It 
fore oxyd of inm. It weighed 36 ^rain«. 

The acetous lolution contained the oxyd of manga- 
Bete: It was precipitated b\ an alkali, and, when dried, 
weighed 1 2.5 .grains. 

IX. Oxyd of Titanium and Iron. 

Vanqnelin analyfed this ore as follows : Aaifywsf 

A hundred parts of the ore, reduced to a fine pow-otydda. 
tier, and mixed with 400 parts of pot a (a, were melttd , " , ™ n,a * 
in a filter crucible for an hour and a half. When cool, 
the mixture was diluted with water j a powder remain, 
ed of a brick red colour, which, when walhed and dried, 
weighed 1 24 parts. 

The watery ibkttioo had a fine green colour ; when 
an excefs of muriatic acid was added! it became red. By 
evaporation the liquor loft its colour. When evapora- 
ted to drynefi, a fait remained, which was totally dif- 
lolved by water. From this folution carbonat cf pot- 
afs precipitated two parts, which had the properties 
of oxyd of manganefe. 

The 1 as, parts of reftduum were boiled in a folution 
of pure potafs for an hour. The folution was faturated 
with an acid, filtered, and carbonat of potafs added*, 
which precipitated three parts. Tbefe had Use proper- 
ties of oxyd of titanium. 

The remainder of the 1 14 parts of rtfidaum, which 
iUll was undiOolved, was boiled with diluted muriatic 
acid. The liquor became yellow, and depolited 46 parts 
of a white powder, with a lint of red. This powder 
was friable in fulphun'c and muriatic acids : from these 
folutions, it was precipitated of a brick red colour by 
the infulion of nut galls ; of a grten colour by lulpho- 
«t of ammonia and prufhat of potafs ; and ot a white 
colour by caibonat of potafs and pure ammonia. A 
rod of tin made thefc folutions red ; a rod of zinc made 
them violet. Thefe 46 parts, therefore, are oxyd of 
titanium. 

The muriatic folution, from which thefe 46 parts 
were depoGtcd, formed, with pruffrit of potafs, a prvf • 
" t blue 1 and ammonia precipitated from k 50 parts, 
L had the properties of yellow oxyd of iron. 
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A. 

JCTffOSE iron ore, «• 21c. 
A&utoUte, fhorlaceou», 89. 

— lamcllcr, 93. 

gllfljr, 91. 

/ainott, 53. 
Jdamontiite fpar, 21L 
JEdeSte, fty. 
jElitee, 22c. 
Agaric mineral, 96. 
yfrtfr, Iceland, 55. 
vVif «e marine, 36. 
Alumina, native, 27» 
Jwuilgam, native, 1 97. 
Amber, 178. 
Jmiantui, 8y. 
Ampbihole, CJ, 

Amjidak'iA. 137. 



Analcime, 6"<. 
ArJr.slite, dlx 

Anthracite. 1 6c,. 
Anthracolite, » ft y. 
Antimoniated tilver 
1*8. 

Antimony, native, 2 



BrittUmeft, n* 13, 
Brovjn iron ore, 273. 
C. 

Calamine, 346. 
Calci/orm filver ore, t oo. 
Cann<l coal, 171. 176. 
Carbon, 1A2 
Carbonat of lead, 239. 
Ctf/*/ eye, jj. ■ 

Celeftine, IQ7. 
Ceylanke, 2G> 
CWi, 06. 
Chalcedony, 41. 

C&Vf, 4I. 

Ch/orite, 77. 
Cbryfo^erlt\^. 
Cbryfo/ite, 83. 98. 

oriental 63. 



Cbryfoprafivm, £3. 
Cinnabar, native, 1 98. 
Ctft, 114^ 127. 
— porcelain, 1 15. 

ore, 186. common, |i£ 

— — potters, 1 1 6. 
feS. Cva/, 173. 

grey ore of, 249. — — cannel, 171. 

Kilkenny, 164. 
parrot, 191. i 76. 



.-»/ :Me, 9H. 

j manna, 36. and 6t. 

Argillaceous iron ore, 225. 
Argillke, 79. 
Arfeniat oTlead, 141. 
Arfenie, native, 2^7. 

Arfenit • phojphat of lead, 24I 

Ajbeflmite, 86. 

Ajitflut, 8j. 

^AaA, i_7_i. ^ 
Auriferous native filver, 181. 
Auripigmentum, 2 c8. 
Axitite, 71. 
jfcar* dc cuivre, 2 10. 
B. 

Aaii/i ruby, 2H. 
Barofelenite, 1 04. 
Baryta, carbonat of, to 
— — — fulphat of, 104. 
Bafanite, 93. 
Bafaltme, 5 2. 
Avy/, 

— ■ elaftic, 172. 

Bifmuth, native, 254. 

— — ochre, ajST 

JSbni chalk, 123. 

,67*rit/& oaohletral iron ftone, 

.8/rulV, 745 

Hi* calx of copper, no, 

uA, 

Btracite, I OO. 
Breccia, 138. 

Axi red copper ore, 20JL 



— fpotioui, 1 77. 

01 e, black, 263. 

brown, 264. 

— dull grey, 261. 

■ red, zii 

■ white, 2&2» 

■ yellow, 26c. 

Co/our, 8, 

Columnar iron ore, 
Copper pyritea, 205. 

— — malm, 2i8. 

ochre, 208. 

Corivindum, ifh 
Cork, mountain, 85. 
Corneliam, 42. 
Corntsui mercury, 200. 
— — filwr ore, ipi. 

Corundum, 26. 

Culm, Walea, 164. 
Cupriferous fulphuratcd filver 
ore, 189. 

Cy unite, 63. 
Cymophane, 74. 

D; 

7V 
/, 16J 
DuOilily, 12. 

E. 

■Eqp /; (lone, 225. 

Emerald, 6 1. 
Emery, 21SL 

F. 



De/phinite, 75 
Diamond, 163. 



Fel/par, n° 5J?. 
— - — argentine, 49. 
/Vroligille, 221. 

— pyTocete, 2.12* 

/VW| }2. 

Florid txi copper ore, 208. 
Flucr, 99. 
FraBure, 13. 
Fragment!, l£L 
Fulleri earth, 1 
G. 

Galena, jjj. 
Gangue, page 243, note. 
Garnet, rt° 70. 
— — white, fSo, 
Glae'ut mariK, 30. 
Gneift, 1 40. 
Go/<7, native, ifli. 
Granatine, 142-. 
Granatile, 47. 
Graiulitt, 1 44. 
Granite, 1^8. 
Granite/1, 143. 
Gr/utular iron ore, 223. 
Graphite, 217. 
Gr/ea earth, i a 7. 
■■ fand of Peru, 209. 
Grey copper ore, 207. 

H. 

HtmatUei, 223. 224. 
Hardnefi, ft. 
Hepatic mercurial ore, 199. 
Hornblende, £J. 
bafaltic, £2. 

- retplcndent, 34. 

Horn/late, 40. 
Hornflone, ± I . 

■ — Ihiftofe, 92. 
Hyacinth, 93. 

■ blanche crucifbrme, 

fit 
Hyalite, 64. 

Hydrofufpburet of "antimony, 



7d</?, 84. 
jHVMj 93- 
43b 
Trf, 174. 
7r >« ore, 2.I4. 

Kraggfienc, 130. 
Knpfer htzur, LLC 
-— — nickel, 267. 
L. 

X j/u nephriticun, 84. 
— - lazuli, 69. 
Lava, i ci. 
JLaxulitc, 69. 
ZW ochre, 238. 



/.•p! Mite, n c 

/.eucite, 6o. 

/.Halite, 59. 
Z./W, bo rat of, too. 

■ carbonat of, 96. 

flu at of, 99. 

phofphat oT, g8v 

— —- fulphat of, 97. 
Limefione, 96. 
Ltthomarga, 117. 
JLoam, 12JL 

Lo+rland iron ore, . . 6 ■ 
Lujlre, i 3, 
Lydian (lone , 92. 

M. 

Magnetic iroo ft one, i2r, 

— - fand, 220. 

Malachite, 2LL, 
Maltha, 170. 

Manjane/e, black or brown ore 

of, 273. 
grey ore of, 273. 

■ ■ ■ red ore of, 273. 
white ore cf, 274* 



^/ar/. 124. 

Meadota lowland ore, 2zfL 
Mtnaehanite, 2K4. 
Menalites, 34^ 
Mercury, 1 95. 
Mica, 30. 

Mi -aceeui iron ore, 12 1» 
Micarell, 4 >. 
Mineral caoutchouc, 172. 

pitch, 170. 

- . ■ tar, 169. 
Molybdena, 279. .a 
Moljbdat of lead, 243. 
Merajfy iron ore, 227. 
Mouid, 1 25. 
Mountain blue, 110. 

— green, 211. 
Mount aint, different, p. 24 r» 

Note. 
Mullen, 149. 
Muriat of antimony, 252. 
Mufcovy glafa, 50. 
Myr/en, 81. 

N. 

Naphtha, 167. 
Nickel ochre, 2M1 

o. 

Obfidian, 35. 
0/«if copper ore, 213. 
Olivine, 83. 
33- 

Orprment, 238. 
Oviform, 96. 

Oxygenated carbonat of copper. 



Fttrilittf. 



P. 

Pechbfende, 280. 
Peridot^ 83. 
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PctriTlte, T? $6. 
Petroleum, 1 68. 
Peirofilex, 41. 
Pbnfpbal of lead, 240. 
Pbofpbvrite, 98. 
Piirre a fufil, 32. 

de croix, 47. 

Pi/form, a 25. 
Piidjtoiu, 34. 
Platinum, native, 193. 
Plumbago, 117. 

Ptumbiferou, antimoniatcd ulrer 

ore, 234. 
Plumofe antimrmial ore, 2 co. 
Por^ry, .5,. 

■ inilioie, 40. 

Potfiont, 76. 
Prebnite, 72. 
PtuiJu>xJ!>M, 136. 
Pumict, 157. 
Puzxofano, 156. 
Pjrrirw, a 1 6. 
rPyromacbuj, 31. 

3Wfss, 3c. 

_ eUflic, 31. . . 

R. 

/tWjrJr, a<9. 

Red antiroomal ore, 251. 

chalk, 1 zi. 

m ■ copptr glaft, 3o3. 
- — iron ore, 224. 

— lead ore of /Siberia, 289. 
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/?.•</ ftK-er ore, n 191. 
Reddle, in. 
Rocb cryftal. 3c. 

Rube/tile, 39. 
28 

balafs, 18. 

bohemian, 30. 

occidental, 36. 

oftohcdral, 28. 

oriental, 25. 

fpinell, 28. 

S. 

Syenite, 283. 

fan*/, 127. 
Sandjlone, 131. 
Sappve, 74. 
Sappbyr, oriental, sr. 

occidental, 36. 

Scaptform iron ore, 225. 
Seafrotb, 81. 
Selenite, 97. 
Serpent me, 7 J. 
Sbi/fer fpar, $4. 
tfgfcr, argillaceous, 79. 
Short, 46. 

green, 73. 

pufrnalic hexagon, 52. 

red, 39, 283. 

Sborlite, 38. 

ffim&r, 142. 
Si/™, 32. 
SUiteoui fpar, 78. 
Silver, native, 1H4. 
Smople, 30. 
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' MIRABEA.U (Honnorc Gabriel, Comte de), well 
known both by hia writings, and the active part which 
he took in bringing about the French revolution, waa 
born in 1749 of a noble family. Throughout life, he 
difplaycd a fpirit averfe from every rcitraint, and was 
one of thofe unhappy geniufes in whom the moll bril- 
liant talents ferve only aa a fcourgc to themfclvca and 
all around them. It is told by his dtmocratical pane- 
gyrics, as a wonderful proof of family tyranny under 
the old government, that not Irfs than 67 Itttrei tie ca- 
chei had been obtained by Mirabeati the father againtl 
this fon and others of his relatives. Phis ftory, if true, 
proves, with at leaft equal force, what irnny anecdotes 
confirm, that, for his (hare of them, the fun was not 
lefs indebted to his own ungovernable difpofition than 
to the feverity of his parent. I Ic was indeed a monfter 
of wickednefs. Debauchery, gaming, impiety, and eve- 
ry kind of fcnfuality, were not enough for him. He 
was dellitute of decency in his vices; and to fupply his 
espence*, Templed uot to perform tricks which would 
difgrace a thief catcher. His fatlker and mother difa- 
greeing, commenced a procef* of reparation; when Mi- 
tabeau, jull liberated from prilun for a grof, miL'.c- 
mcanor, was in want of money H<: went to his father, 
fided with him againit his mother, on whom he poured 
a torrent of iavectiv?; and, for ICO guineas, wrote hit 
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Slate, n« 7 9 . 
Smarogditt, 80. 
Semmite, 37. 
Sound, 18. 
Sparry iron ore, 227. 
Specular iron ore, 221. 

laminated, 222, 

Spirit, 28. 
Stauroiite, 62. 
Staurofitb.; 47. 
Stjurotide, 47. 
Steal itei, 82. 
St'dtite, 67. 
Sireat, 9. 

Strcntiui, carbonsU of, 1 06. 

fulphat of, 107. 

Strudurt, ■ 5. 
Sulpbut of lead, 244. 

tine, 247. 

Sulpbui\ 161. 
Surface, 6. 

S:.' , in., ore, 11(1. 
Swinijicne, 90. 

T. 

T<i/r, j 1. 
Taicite, 51. 
Telefu, 2 S . 
Texture, 14. 
Tballile, 73. 
Thumerfloae, ft. 
Tiff, 1 29. 
Tin pyrites, 231. 
Tmjone, 232. 
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Tttemite, n° 38;. 
Top.it, ancient, 83. 

— falfe, 30. 

■ occidental, j$. 

— — — oriental, 25, 

Saxon. 36. 

Tourmaline, 48. 
Tr.wfpareticy, J, 
Trap, 146. 
Tripoli, 44. 

Tufa, tcftaceous, yd. 
Tumg/ei., 277. 

Vefuvian, 60. 
fareon Clver ore, 1 87. 

copper ore, 334, 

Volcanic afhts, 1 58. 
Uranilie ochre, 28 1. 
W. 

Watbrn, 148. 

While copper ore, 203. 

lead fp»r, 239, 

Wuberitt, 102. 
Wolfram, 276. 
Woidiin, 231. 

V. 

Tunolite, 7 1 . 
Tellov, chalk, 122. 

copper ore, 208 

Z. 

Zeolite, 66. 
ZHhrtite, 52. 
Zircon, 93. 
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father's memorial for the court. He then went to h'ts^^; 
mother; and by a fimihu- cooduft got the fame ium ' 
from her; and both memorials were prcfrnted. That 
the father of fuch a man fhould frequently get him 
(hut up in prifon, can excite no furprife ; for confine- 
ment only could withhold him front the perpetration of 



The talents of Mirabeau led him frequently to 
ploy his pen ; and his publications form the chief epo- 
chal of his life. His firft publication was, 1. EJfaifur 
le Dtfpoti/me, " An Effay on Pcfpotifoi," in 8vo. 
Next, in one of hi- confinements, he wiote, 2. a work 
in 2 vols Hro, On Let.'ret de Cjtbtt. 3. Confdcrationt 
fur I'Ordr, ./.■ Cim imuUut, Svo. A remonilrance againft 
the order of Cincinnati, nropof.d at oae time to be 
eflabliilied in America. The pu'-lic opinion in Ame- 
rica favoured this remonlhaiice, and it proved 1 Redo. J. 
4. His next work was in favour of the Dutch, when 
Jofeph II. demanded the opening of the Scheldt, in be- 
half of the brabarjc/ins. It is entitled, Dtutrs fur Li 
Libert; d; PEfeant, 8vo. 5. Ltltre a rEmpei.ur Jo. 
fepb II fur Jon R.gltmenl. conr. rnjnt P P. ti tration ; a 
pimphlct of forty pages, in Svo. 6. De it Caiji 
d'EftoKptc s a vohme in ^vo, written againfl that etla- 
blrfbineiU. 7 De la Bangui J 1 Efp.ignt, Svo; a remon- 
ftiancc a^Aiiitt cltabiifhing a t'rcnrh bank in Spain. A 
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controverfr arifing upon this fubjeft, he wrote again 
upon it. 8. Two pamphlets ou the monopoly of the 
water company in l'aris. 

Soon after the publication of thefe works, he was 
lent in a public character to the court of Berlin 1 where 
he conducted the king'* affair* juft at he had foimerly 
done thofe of his fitber and mother, fully ready to fa- 
ciifice all partic*. and to fell himfclf to the highejl bid- 
der. With fuch a difpofition, he could not long avoid 
the notice of the Pruflian illuminee*; and Nicolai Bief. 
ter, Gedicke, and Leuchfenring, foon became hi* con- 
ftant companion*. At Brt'.nfwick he met avith Mau- 
rillon, the woithy difciple of Philo Knigge, and at that 
time a profeffor in the Caroline college. This wa* the 
man who initiated the profligate Mai qui* in the lafl 
myftene* of illuminifm. 

M«.abeau was ftiU at Berlin when Frederick 1 1, died. 
That monarch, a* it wtll known, wai a naturalifl, who, 
holding this life fot hi* all, encouraged the propagation 
of infidelity in hit dominions, from which refulted the 
vtry word confequences to the peace of focirty. Of 
thi* truth hia fuceefTor Frederick William wa» duly fen- 
fcble ; and determined to fup;x>rt the church eftablifh- 
mem in ;he moil peremptory manner, continent with 
the principles of religious toteratiou. He piiblifhcd, 
therefore, foon after his accefnon, an edift on religion, 
which is a model worthy of imitation in every country ; 
bat it was attacked with the gteateft virulence in num- 
berltfs publications. It was called an unjuftifiable ty- 
ranny over the conference* of men ; the dogma* fup- 
ported by it wete termed abfurd fupcrftitions ; the 
king'* private char-fter and his religious opinion* were 
ridiculed and fcandaloufly abufed. The moft daring of 
thrfr attacks wa* a collection of anonymous letters on 
the coitltitution of the Pruflian Hates, university be- 
lieved to be the compulsion of Mirabeau, who certair.ly 
wrote a French tranfhtion, with a preface and rotis 
mote impudent than rhe work itfclf. The monarch is 
declared to be a tyrant ; the people of the Pruflian do- 
minions ate addreffed as a parcel of tame wretches, 
douching under oppreflion ; and the inhabitants of Si- 
Icha, reprefeated as fl ill io a worfe condition, arc re 
peatedly called upon to roufe themielves, and affert their 
right*. 

.bout thi* time he publifhed, 9 An EJfai fur It 
Seele dtt lUum 'met ; one of the II range ft and moft impu- 
dent books that ever appeared. In it he defcribes a 
ir.'i rsifling in Germany, called the Illuminated; and 
fays, that they are the moll sbfurd and grols fmiatics 
imaginable, waging war with every appearance of rea- 
fon, and maintainirg the moft ridiculous ftptijUt'wns. 
lie gives fomc account of thtfe, and of therr ritual* 
and ceremonies, a* if he had fcen them all ; yet no 
(uch fociety a* he defcribes ever exiflcd : and Mirabeau 
employed his powers of deception, merely to fcreen 
from obfervatian the real illumimtii, by holding out to 
the rulers of tiatr* this v'" .-' •'•'•«••" °> his own brain. 
For a while the eflay certainly contributed to blind tbe 
e>es of the German princes ; and Nicolai. with other* 
of" the junto, adopting tbe whim, called Mirabeau's fa- 
natiaa Obfcurauten, and joined with him in placing on 
the lift of Oifcuranttn frveral perfout whom they wifhed 
to make ridiculous. 

Long before hi* initiation in the tnyfteries of illu- 
aiaifm, Mitabcau had been acquainted with all the re- 
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volutionary powers of the mafonic lodge* ; nor did he, Mu-'heie. 
when initiated, undervalue thofe which flowed, or might ' 
flow, from Weifhaupt's inventive genius. On hi* re- 
turn to France, he began to introduce tbe new myfle- 
ties among fomc of hia mafonic brethren. His firll af- 
fociate was the Abbe Talleyrand de Pcrigord, who had 
already begun to aft the part of Judas io the firfl order 
of the church. But to have only introduced the my- 
fleriea was not fufficienl for the Marqui* ; he would 
have teachers come from Oermany, who were better 
verfed than he was in the illuminiaing ails. Well ac- 
quainted with the reafona that had induced the chiefs 
of the order to defer the conrerfion of France, he 
found means to convince them, that the time was now 
come for the aceomplifhment of their views; and at hia 
rcquell a deputation wa* feut by Spirtacus to niumi- 
niae that great kingdom. See Illumimati, a 1 40, 
41, Suppl. 

Wheu the aflembly of Notables was convened at Pa- 
ris, Mirabeau foretold that it would foon be full>wtd 
by a meeting of the States ; and at that period he pub- 
lifhed a volume agiinft the ftockjobbing, then carried to 
a great height, intitlcd, 10. Demmciatiun dt tagiotace 
au Roi, et a I' AJtmWt <U Notables, 8vo. A lettrt de 
cachet was ifttied agsinft him in confequrnce of thi* pub- 
lication ; but he eluded puifuit, and published a pam- 
phlet as a fequel to the book. Hi* next work wa* 
againft M. Neckcr, ti. Ltttri a M. dt Crrttlle, fur 
I'Admittj/lration dt flf. Nechr, a pamphlet in 8vo. I a. 
A volume, in 8vo. againft the Sudtboldedhip : Aux 
Butanes, fur le Stailtboudtrat. 13. OlfervUicns fur la 
maifon dt force apprise Bicetre, an 8vo pamphlet. 14. 
Another traft, intitlrd, Cotfeils a tin jcane Prince qui 
ftnt la neetjjue dt refaire fon education, ir. He no* 
proceeded to a larger and more arduous work than any 
he had yet publifhed, on the Pruflian monarchy under 
Frederick the Great : De la Monarchic Prujientt fout 
Frederic le Grand, 4 vok, 4to, or eight in 8vo. " In 
this work, he undertakes to define preeifcly how a mo- 
narchy fhould be conflittiud. When the orders were 
Hfurd for convening the State* general, Mirabeau re- 
turned into Provence ; and at the fame time publifhed, 
16. Hijieirt Sccrette df h Cour de Benin, two volume* 
of letters on the .^'cctet Hillory of the Court of Berlin. 
This v/ork wa* condemned by the parliament of Put*, 
foi the unr«fervcd manner in which it diliverrd the ch;i 
rafters of ma-y foreign prince*. A* the de^iba* pro- 
crcded, he offered himfelf a candidate in hit own oider 
at Aix ; but he wa* fo abhorred by the noblcfu, that 
tiny not only rejrfted him, but even drove him from 
their prtfence. Thi* affront fettled his raca.'urei, and 




fully rcfotved whit line he fhotild purine, be courted 
the commons by joining in all their execflcs againft the 
nobleffe, and was at Uft returned a member of the af- 
fembly. 

In confequenee of this, he weat to Pari* , where ihc 
part he took was aftive, and fuch as tended, in general, 
to accelerate all the violences of the revolution. • He 
now publifhed, periodically, 17. hi* l.tttrts i fts dm- 
mtltans, Letter* to hi* ConftituCTits, which form, when 
collefted, t vol*, 8vo. It is fnppofed, that the fstalj 
mcafure of the junction of the three order* into one na. 
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Mirsbesa, tioral afTrmhly, wu greatly promoted by tbrfe letters. Gulf, or even much beyond it, are obliged to take dot 
MriVst. The public eventa of thefe timet, and the part taken in route, after baring undergone the repercuflion of their 
lent by Mirtbeau, arc the fubjeft of general hiftory. mountains ; and the middle of the Gulf, inftead of the 
He ii«ed to fee the confbtutioo of 1789 eftablilhed, but calm which it might have enjoyed, is expofed to the 
not to fee its ccmfcqucocea — the drftro&ion of the mo- united efforts of two ft re ami of wind, descending in dif. 
ttarchy, the death of the king, and the ruin of all pro* fcrent directions. Hence arafe tbofe whirlwinds which 
petty ! He was accufed, a* well at the duke of Or- feem to charaftcrifc the miftral, and appear to hare in- 
leant, of hiring the mob which attacked .Vei failles on the duccd the ancients to call it Clrriut, i ft 
5th and 6th of October 1789 ; but with him was alio vtrtigie . Sec Ami. GrlTmu, 1. ii. cap. 22 
acquitted by the tribunal of the Chitelet The domi. 
nion of hit ekx)uence in the National Aflembly had 
long been ahfolctr, and, on tlie 29th of January 1 79' t 
be was eleftcd preiident. At the latter end of March, 
in the fame year, he was levied by > 'ever, and died oa 
the id of April. 

The talents of Mirabeau will not be doubted, though 
they were certainly rather brilliant than profound. T« 




The fecond csnfe is, the general flope of the 
grounds, ddl ending from all fides towards the Gulf 5 
which becoming all at once lower and more foutherly 
than the lands extending behind it, is, from thefe joint 
circumftanccs, rendered the hotted point of all the ad. 
jaccnt country ; and, a* the air on the furfscc of the 
earth alwayt tends from the colder to the 
gkma, the Gulf of Lyoot b actually thee 




be noticed, and to lead, w-»re the fole object of bis anv which the air from all colder points 
bition ; and for the attainment of them, he took the weft muft prefs. Thit caufc, then, alone would be pro- 
fide of the difcont ented, as the bell field for his match- d active of winds directed to the Gulf, even if the re- 
left eloquence. Yet there was no man more de-rot cd to pcrcuffion of the mountains did not exert its influence, 
the principles uf a court than thit Marquit, provided he " Finally, it is well known, that in all gulfs the land, 
could bare a (hare in the adminiftration ; and a (hare he winds blow more forcibly than oppoiite to plaint and 
would have obtained, if any thing moderate would haw/ promontories, whatever be the fituation of thufe gulfs, 
fstitfied him : But he thought nothing worthy of him I apprehend, indeed, on drift examination (fays our an. 
but a place of active truft, and a high department ; ft a- thor), that this caufe is blended with the preceding ; 
tiona which all knew him not qualified to fill. Want- but as the fad it generally admitted, and in fomecaiea 
iug knowledge of great thing*, he wu learned only fn can be explained only by rrafons drawn from the cffvdt 
the buftling detail of intrigue, and would, at any time, of heat, it may not improperly, perhaps, be diitineUy 
have facritked hi* desreft iriend, and the intrrefts of his mentioned It is, at trait, necefiary to fuppofc, that 
eotintty, for an opportunity of rxercifing his brilliant feveral caufes produce the miftral, in order to undcr- 
cloqucnce, and indulging hit propenfrty to fatire and fbmd why, notwithftanding the variablenefs of the fca- 
lampoon But the greateft obflacle to hit advancement font and temperatures, that wind is fo Angularly coo- 
under the old government wan the abjtft worthleffneft ftant in Lower Languedoc and Lower Provence. A 

very remarkable inftance of this conftancy it recorded 
by the Abbe Papon, in hit foyage de Provtnrr, torn, 
ii. p. 81. He aliens, that during the yeart 1769 and 
1 770, the miftral continued for fourteen' months fflcccf- 
fiveiy But the three caufes which 1 have dated, taken 
fepirateh , will explain its frequency, and, united, wiU 
account for itt force." 

MIXT Ancle, or Figure, it one contained by both 
right and curved bnca. 

Af.iT Number, it one that it partly an integer and 
partly a fraction ; as 3I. 



Mixr Ratio, or Proportion, i* when the fum of the 
tccedent and confequent is compared with the 



ence of the antecedent and confequent ; 
miS f 4.1:: I. 
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of his charaftet. Drinking was the only vice in which 
he did not indulge ; and from thia he waa rcftrained by 
hit cxhauftcd coiilKtotion. To his brother, the Vif- 
«txiflt, who waa frequently intoxicated, the Marquis 
e»nr f'ay (aid, » 1 low can you, brother, fo expofe your- 
fell ?" «« What ( rrplied the Vifcount) ! how infatiahle 
are you ? Nature has given you every vice ; and having 
left me only this one, you grudge it me !" 

MISTRAL, the name of a wiod, which is men- 
tioned in almoft every account that we hive of Pro- 
vence, and which it remarkable for blowing almoft the 
whole year from north weft or weft-svottb-wrft, in a cli- 
mate where the wind Ihould be variable. It it faid to 
contribute to the faluhrity of the air, by drfperung the 
exhalation* of the msrlhea and ftagnant waters, fo com* 
anon in the foatth of Languedoc and Provence ; but at 
it is alfo very injurious, or at leaft very trouble - 
It it not, however, on either of thefe accounts 
that it it introduced into this Work, but for the fake 
of the caufes afligncd by SaufTure for itt conftancy, 
which may be applied to other winds that nearly re- 
frmhle it , and which be found might be reduced to 
three. 

" The firft and mo ft effectual caufe (he fays) is the 
fituatioo of the Gulf of Lyons, the bankt of which are 
the principal theatre of its ravages. This Gulf, in 
ftft, is fituatcd at the bottom of a funnel, formed by 
the Alps and Pyrenees. All the windt blowing from 
any point between weft and north, arc forced by thefe 
mountain* to unite in the Gulf. Thua, wiudt which 

would not have prevailed but at one extremity of the was 5000 toilet, as takes with a (extant j that it, near* 

IT 
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MOCASS1MAH, in Bengal, 
divifion of the produce. 

MOCHULKAH, bond or obligation. 
MCERIS, a lake in EovrT. occalioitally mentioned 
in that article (Encycl.), aad generally fuppofed the 
production of human art. Of this, however, Mr Brown 
fay it bears no mark. " The (hape, at far as wa* dirts:., 
guifhable, feems not inaccurately laid down in D'An- 
vibe'i map, unhrfs it be, that the <rnd neareft the Nik 
ihould run more in a north wed and fouth-eaft direc- 
tion. The length may probably be between 30 and 40 
milet ; the breadth, at the waded part he could 1 
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H tnuft of courfe be 30 league*, 



M O N [ 265 3 M O L , 

The utmoft poffible extent of circuit they fell for extirpating thofe deftruetive animals ire of 



On the north eaft and 



, fouth ia a rocky 



every appearance primeval. 



very little avail, Even poifon feldom products anycon- 
fiderable effect j becaufc the mole, while it docs not 
In fhort, nothing can prefent an appearance more un- diink, live* only on root* and worms. Under the word 
like the works of men. Several fifoermen, in miferable Mole (E*sycl. ), fome directions will be found for clear- 
boats, are conftantly employed on the lake. The w». ing field* of this deftruetive animal ; but the following 
ter is brackifh, like moft bodies of water under the fame are perhaps preferable, as they fecm to have been the 



circumftances. It it. in the language of the country, 
Jiirlti el-ktrun, probably from its extremities bearing 
fome refembWuce to horns. 

MOFUSSEL, a relative term,, fignifying the fub- 
ordinate land* or diftrida, oppofed te Sudocr, which 
is the head. 

MOHACZ, Mohatz, or Afohoz, a town in the 
Lower Hungary, upon the Danube, between the river 
Sarwiza to the north, and the lira v.- to the fouth; four 
German mile* from either, fix from Effeck to the north, 
and nine from Cotocoa to the fouth. This otherwifc 
fmall place is memorable for two great battles here 



refult of much experience : 

Immediately at day break, it will be neceffary to 
make a tour round the gaiden or mccdov/, from which 
it is wilhed to extirpate the mole* ; for at that time 
they will he all found at work, a* may be feen by the 
hills newly thrown up. It the perfon is then clofe to 
the hill, he mutt proceed as the gardeners do, and turn 
up with a ftrokc of the fpade the hill together with the 
digger. The paffage is then cut through before the 
animal is aware of the attack ; and therefore it has not 
power to efcape. If the molehill be fre/h, even though 
the animal may not be throwing up earth, the perfon 



fought ; the firft between Lewis king of Hungary and ought not to lofe hit time in waiting, but lliould i 



Sol) man the Magnificent, in 1526 : in which that un 
fortunate Prince Lewi* (t>eing about 23 year* old), 
with 25,000 men, fought 300,000 Turk* ; when, be- 
ing overpowered by numbers, 22,000 of the Chriflian 
army were flain upon the place ; 5000 waggon*, eighty 
great cannon, f>oo fmall onec, with all their tent* and 
baggage, were taken by the victor* ; and the King, in 
his Might over the brook Curafs, fell into a quagmire, 
and was fwallowed up. After which, Solyman took 
and flew 200,coo Hungarians, and got fuch a footing 
in that kingdom, that he could never be expelled. This 
fatal battle was fought October 29. The fecond, in 
fome part, tetrieves the lofs and infamy of the former. 
The Duke of Loraine being fent by the Emperor, with 



diatcly proceed to the operation above mentioned. 

If you find a frefh hill (landing by itfelf, which fcem* 
to (hew by its lituation that it has no communication 
with any other, which is always the cafe when the mole 
hat worked from.the furface downwards in endeavour- 
ing to procure a more convenient habitation, after the 
hifl has been turned up with the fpade. a bucket of 
water mould be poured over the mouth of the paffage. 
By thefe meant the animal, which is at no great i- 
tance, will be obliged to come forth, and may be cafily 
caught with the hand. 

You may difcovcr alio whether a hill hss any com- 
munication with another, if you apply your ear to it, 
and then cough or make a loud noife. If it has no 



exprefs orders to paf* the Dravc and take Lffeck, hit communication with the neighbouring hills, you will 

highnefs, July 10, 1 687, with great difficulty palled bear the terrified animal make a noife by its motion. It 

that river, then extremely fwelled with rains ; but find will then be impoffiblc for it to efcape ; and you may 

ing the Prime Vifier encamped at Effeck, with an army either pour water into the hole, or turn up the hill with 

of toc.oco men, fo ftrongly, that it waa not poflible a fpade, until the mole it found ; for, in general, it ne- 

to attack him in that poft without the ruin of the Chri- ver goes deeper into the earth than from fifteen to eiyh- 

Mian army, he retreated, and repaffed it the 23d of the teen inches. 



fame month ; where, upon the 29th, the Prime Vilier 
palled that river at Effeck ; and upon Auguil 1 2th, 
there followed a bloody fight, in which the Turk* loft 
ico pieces of cannon, 12 mortars, all their ammunition, 
provifions, tents, baggage, and trcafure, and about 8000 
men upon the place of battle, befides what were drown- 
ed in pafling the river, which could never be known. 
After which victory, General Dune wait, September 
30th, found Effeck totally deferttd by the Turks, and 
took poffclTion of it. 

MOHER, in Bengal, a gold coin, worth about 33 
(hillings. 

MOHERIR, a writer of accounts. 

MOINEAU, a flat baftion raifed before a curtin 
when it it too long, and the baftions of the angles too 
remote to be able to defend one another. Sometimes 

the moineau is joined to the curtin, and fometimes it ia chief occafioned in fields and garden! by thefe animals, 
divided from it by a moat. Here mufquetry are placed We arc, however, informed by Buffon, that in the year 
to fire each way. < J740 he planted fifteen or fixteen acres of land with 

MOLE (See Tal fa, EntjeL), it an animal exceed- acorns, and that the greater part of them were in a 
ingly trouble/oroe, both to gardeners and farmer.- ; and little time carried away by the molct to their fubtcrra- 
therqair pcrfona who contrive to make a livelihood by the nean retreats. In many of thefe there were found half 
trade of mole-catching. Thefe men, it it well known, a bufliel, and in others a bufhel. Buffon, after thia dr- 
aft generally quacks and chealt ; and the fecreta which ctunltaoce, caufed a great number of iron trap* to be 

Sufrt. Vol. II. Part I. L 1 conftrucled | 



When any of the beds in a garden have been newly 
watered, the mole, attracted by the coolucfs and mw- 
flure, readily repairs thither, and takes up its refidence 
in them, making a paffage at the depth of fcarcely an 
inch below the furface. In that cafe it may ezlily be 
caught. When you fee it at work, you need only 
tread behind the animal with your feet on the paffage 
to prevent its retreat, and then turn up the hill with a 
fpade ; by which meant you will be furc to catch it. 

When you dig after it with a fpade, the animal forces 
it* way downwardt into the earth in a perpendicular di- 
rection, in order that it may the better efcape the threa- 
tened danger. In that cafe it will not be neceffary to 
dig long, but to pour water over the place, which will 
foon make the animal return upward*. 

People, in general, arc not aware of the great mif- 
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Mmet.f, conftrufted ; by which) in left than throe weeks, he 
^"^ "'^cuiftht 1310. To thi* inftance of the devaluation oc 
calioneu by thefe animals, wc may add the following : 
In the year 1742 they were fo nurrmou* in fome part* 
of Hollaodi ' that one firmer alone caught between five 
and fix thoufand of them. The dirtruction occafioned 
by thefe animal* is, however, no new phenomenon. We 
arc informed by hiltory, that the inhabitant* of the 
ifland of Tcnedos, the Trojan*, and the Cohans, were 
infrfied by them in the car hell ages. For this reafon 
a temple wai erected to Apollo Smynthius, thedeftroy 
er of mole*. See Etvnomifrhe //«/*, Vol. VII. Part 5. 
and Vol IX. P?rt 4. ; or Phil, Mcg.vzinc, N° 5. 

MOMENTS, in the new do&rine r.f infinite*, de- 
note the indefinitely fniall part* of quantity; or they are 
the fame with what ate oihcrwifc called infinitcfimait 
anci difference!, or increment* and decrement* 5 being 
ihr momentary increment* or decrement* of quantity 
confidered as in a continual flux. 

Moments ate the generative principle* of magnitude; 
they have no determined magnitude of their own, bnt 
are only inceptive of magnitude. 

Hence, as it is the fame thing if, inflcad of thefe 
moments, the velocities of theii iccreafc* and decreaft* 
be made ufe of, or the finite quantities that are propor- 
tional to fuch velocities ; the method of proceeding 
which conGdcrs the motions, changes, or fluxion* of 
quantities, i* denominated by Sir Ifaac Newton, the 
mt thlil t>f fluxiont. 

Leibnitz, and mod foreigners, corpderinp; thefe infi- 
nitely fmall parts, or inhnittfinab, a* the differences of 
two quantities, ar-d thence endeavouring to find the 
difference* of quantities, i e. fome moments, or quan- 
tities indefinitely fmall, which taken an infinite numher 
< f times (hall eipial given quantities, call thefe moments 
c'rfferences ; and the method of procedure, the differen- 
tial calculna, 

MONGEARTS, one of the tribes of wanderinp 
A 'ibs which inhabit the Samara, or Great Defert of 
Afiica. Their time is wholly occupied by tending their 
cattle ; and btcaufc they arc little (killed in the ufe of 
arms, Monjtart is a term of contempt among the people 
by whom they are fur-rounded. Their country, with 
itt produce, will be defcribed under the title Sahara 
in this Supf4fmtnt ; it is the bufinefs of this article mere- 
ly to exhibit t!ie rrnnner* of the people. 

They arc all Mahometans, and offer up prayers three 
times a day, fumcti r,e> oftener; but having no mofquc*, 
thefe prayers are never pronounced in public, except 
when the horde is vifued by a prieft, who feldom comrs 
but upon account of the children* education. Then all 
the Arabs aflemble at the hour of prayer, place them- 
felvcs in a line, turn to the eaft, and, wanting water in 
the defert, tub thtir face r.nd arm* with fand ; while 
the prieft recites aloud the general prayer. It is the 
fame as that which i* rehesrfed by the public ciier in 
the mofques in civilized countries. 

The pricll* arc employed in travelling about the 
country to inftruct the children. There is nothing like 
force in their education. The little boy* meet in tbe 
morning of their own accord, at the place of inftruc- 
tion, which is to them a place of recreation. They go 
there with a fma'l board inferibed with the Arabic cha- 
racter*, and a few maxims of the Koran. The oldcft, 
and the befl. informed, receive their leffon* dircdiy fioro 
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the pricfts, and afterward* communicate them to thtir Hop* 
fellows. They arc- never corrected ; hecsi'fe it woi:ld 
be a crime to beat a child, who, according to the re- 
ceived notions, has not fuficient reafon to diftin^ui/h 
good from evil. This lenity extends even to the ehiU 
dren of Chriftuns, though in a Hate of flivery. They 
are treated in all refpecis like the children of Arabi; 
and the man who fhould he rafh enough to ftrike one 
of them, would endanger hi* life. Very different is their 
treatment of Negro children ; who may indeed join in 
all the amufemcnts of the joung Arab*, and even at- 
tend the public fchools; but if thty be guilty of a fault, 
th<y are feverely pumfhed. 

When the child of a Mongeart becomes tired of the 
place* of public ir:llrucVon, he quits rhem at pleafure, 
and, without feeling court rant, or hearing reproach, gor* 
and employs himlelf in tcniirg his father's flocks: and 
accordingly there are very few among them who tna 
lead. Thofe who prrfc ncit in the ftudy of the Koran 
are made prieft*, after having paft an examination be- 
fore the learned elders, and enjoy the grcaccft public 
cmfidcration. They have no need of cattle ; for thofe 
oi the nation being theirs, they find their fubfitltoce 
everywhere. 

It is gent rally at feven or eight years of age that chil- 
drrn undergo the painful operation ot citctimeiuon. 
Their head is alio fhaved, nnthirg being left but four 
lucks of hair ; one of which it cut off in a meeting of 
the family, at e-ach remarkable action performed by the 
child. If, at the age of 1 2 or 11., he kill a wild boar, 
or other bealt of prey, that fhould f*lJ upon his fl xk, 
he lotcs one of his locks. If, in the paffagr of a river, 
a camel be carried away by the ftream. and he fave it 
by fwimming to its afli:lance, another is cut off. If he 
kill a lion, a tiger, or a warrior of an boftile nation, in 
a furprifc or an attack, he is confidrred a* a man, and 
h'» head is entirely Ihaved. 

Different from the other Arab* their neighbours, 
aid in 'eed from the Mahometans in general, the Mon- 
geart* trouble no man on account of his religion. The 
only one which they do not tote-ate is the Jcwifh ; and 
were a Jew to enter their territory, and hive the mis- 
fortune to be taken, lie would certainly be burnt alive. 

According to M. Saugnier, the women are much 
mort reflected among the Mongcrj, than among the 
nfiphlK>urinj» nations ; but the evidence* which lie giies 
of thn ref ect an- ve*y rxtraord-nary. 

When a Mo-.geart is derrrotis of undertaking &.t 
care of a family, he pitches upon the girl that pleifcs 
him the moll, at;d aiks her of her father without fu--. 
ther formality ; nor can the latter refufc her, unlefi the 
man who pictends to her hand have done fomclhi::^ 
Contrary to the laws of the nation. The girl is con. 
tended by her parents to the lent of her future but 
band) where there is tlwajs an abundant repiS prepared 
for the ceremony. Pftfet U I ate made to the father j 
but if the fon in law be pnor, hi» wife's family affift him, 
and furnilh him with the means of increafmg his flock--; 
if, on the contrary, he be rich, and the father poor, he 
fupports the whole family in hii own- teot. The em- 
ployment of the wife, thus married, is to prepare the- 
food ; to fpin the goats and camel* hair, of which the 
tent* are made ; to milk the cattle ; to pick up the ne- 
celTary fupply of wood for the night ; and when the 
hour of repall is come, to wait upon her hufbiud. She 

then 
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Vfofijriri- then ens by herfelf what has been left by him and his gearts at among ill the wandering Arab*. Indeed they Moagaara, 

*— 1 male fla»e». She it, iodce-3, in uo great danger of ha- are carried to ftich a length, that were a nun to enter » — ' 

ving a rival brought into the family ; for though poly- the tent of him whom he had wounded, or even killed, ' 
gamy be allowed by his religion, the poverty of the Mon- he would there meet with a leered and inviolable ify- 
geart generally prevents him from taking a plurality of turn, although furrounded by thofe who mi:t\ naturally 
wives. She is, however, liable to be divorced at will defire his nun. The tent of the chitf it always that 
when Ihe docs not bear boys; but if (he have the good to which H ranger*, upon their arrival in the horde, arc 
fortune to have one or more male children, her huf- direded. But the chief could not entertain, at his own 
band's regard for her is inconceivable. She hat no expence, all the tlraugers that happen t» pafs ; and 
longer a divorce to fear, has an ablolute authority in therefore every tent in the horde is obliged to furniflt 
the tent, and paffes her whole time in conversation, him with two pounds of ground barley per week, to 
deep, or dancing, at (he thinks tit. The captive ne- enable him to maintain the ancient holpttality. 
grefTjs do all her work, and are no lo-ger afMed in The chiefs cf hordes arc always the ddeft of their 
their labour by the Arab's wife, who treats them, on families. The difference of wealth -« net corfidcrcd ; 
the contrary, with the grratell liavihnefs and arrogance, the chief often having fcvcr.il isidividuids at his iioufe 
When a woman is not agreeable to her hufbind, or richer than himfelf, w..o nevertheless obey him in ev\-*y 
when he is e'ifagreeable to her, they have it in their par icular. He is, pn pcily Speaking, their king ; ex- 
power to part. The formality in this cafe conbfls in amines their difference .with the old men, end judges 
the wife's retiring to Iter parents. If the hulbind be without appcitl. As to himfelf, he cannot be tried but 
attached to her, he goes thither in quell of her 1 but if by the chiefs of fevetal hordes aflcmbled. It is his bu- 
lbe perfift in refilling to return, (he it free, and at liber- linefs to determine the fpols where the tents are to be 
ty to marry another. If, however, fhe liave had a child, pitched, the moment of departure, and the place where 
efpecially a boy, fie has not the fame privilege ; in that the caiavan is to (loo. If the pailurage do not fufficc , 
cafe, if her retreat mould lail more than eight days, it for the herds of all the horde, it divides, and the chief 
might be pnniihed with death. afligns the ground for the different encampments. They 
When a man beats his wife, it is a fure fign that he are very often compofed of r.o more than feveii or njnt 
is fincerely attached to her, and that he does not mean tents, according to the quality of the ground they meet 
to part with her; if he content himfelf with reproaches, with. The tent of the chitf is always the largtit ?.nd 
the wife thinks herfelf defp fed, and infallibly retires to moll lofty, and is placed in the centre of the divifions. 
her parents. Hence it is, that in the moft trifling dif- When it is determined upon to quit an encampment, 
putes the women are cruelly beaten : they prefer it to which nevei I appens till the pifture is rxhautied, the chief 
the complaints that the hufbind might make to their fets off to choofe another fpot. In thefe removals the 
parents ; this proof being the molt certain one of a women alone do all the work. Early in the morning 
man'i fondnefs for his wife. When a girl marries, fhe they fold up the tent, and load every thirig upon the 
makes up her mind to Inch treatment, deeming it much camels back ; they then move (lowly on, that the tattle 
more furpoitable than the humiliations fhe would other- may have time to feed upon the way. 
wife experience from her family, in confequence of her Great lefptct is paid by the Mongearts to all old 
hufbind's complaints. men, who enjoy the fame prerogatives as the pr.ifU, 
The onnjugal fidelity of the Morgeatt women is in- and fuch Arabs as have vilitcd the toniboi Mihomet at 
corruptible. Differing in their options from many Mecca. Together with the chief they arc the judges 
other Mahometans, they believe thcmftlves immortal of the horde, and tike cognizance i f all offences, the 
like the men ; but they do not flatter thrmfclvea with pain of death being the unly pMiiflimuit which they 
the poffibility of btppmefi in the ether world, unit ft cannot decree. An allem'tily of fevatJ chiefs is the 
they th-tll have been faithful to their hulbauds in this, only tribunal which can inflict capi'al pur.ifhmcnt ; Lnt 
Women, who have been falfe to their httfband't bed, as the accufed has generally a number of friends, it fcU 
will be doomed, they think, to eternal slavery to the de>m happens that he is capitally convi:!ed. 
more virtuoii« part of their fex, without ever partaking, A war between two Mongeart tiibcs feldom happens, 
in the (niallcsl degree, of their blifs. and is never bloody ; but the different families dciiroy 
Mongeait women often vilit one another; and on one another faff enough in their ir.tcllir.r broils. They 
thefe occafions, the honour confills in letting the fc- arc all thieves ; and indeed theft is a crime only hi the 
male who comes to fee her fiicnd M relation do all the day time, being authorised by law during the night, in 
work of the tent. The vifitor affumes the management order to compel them to take care of their cattle, 
of every thing, dreffes the vi&uaU, chums the butter, Could they find redrefs when robbed by night, they 
and keeps herfelf continually employed ; while her friend would be ki- vigilant; and their herds auj flocks wo.ild 
entertains her with an account of the different affairs of be mote expofed to the wild bcuflt that over run their 
the family or nation. The heartiucft of the welcome country; but being obliged to be on their guaid even 
is mcafured by the extent of the woik Submitted to the againll their rtaiefl neighbours, they are always ready 
gtscSt, who generally prepares double the ufual quant i- to repel both the lion and the tiger. Theft, even in 
ty of food; fo that the Arab is obliged to invite hit the day time, it So fai from being punished, unlets de- 
neighbours to partake cf the repatl- The (laves are tcclcd at the inllaut of con: million, that when any thing 
always plcafcd with thefe entertaisiinentt, a larger pur- is flolen unpesceived, it becomes the lawful propeity of 
tion then coming to their lot. It i' the buiicels of the the thief. In vain would the rightful owner lOMgnntC 
vifitor to do the honours ; nor will (he fuffci any body it in his neighbour's tent ; he cannot reclaim it; it ccaftl 
about her to renw'n dissatisfied, to be his from the mom.'iit he has been negligent in its 
The laws of heJpiulity aieoblcrved among the Mon- care. Hence aiii'ct tlus peoples indiuition for rapine ; 
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Mon?r«rtt they do not think they commit a crime, and only fol. 
'"' ¥ ' low, in this regard, a cuftom allowed by their law*. 

When an Arab is going to market, or on his return 
fiom thence, if he do not take the greateft care to keep 
hi* journey a fecret, he is often attacked. Neighbour- 
ing Arab* are defirou* of profiting by hit induftry ; 
and a* there are no pcrfons in the country appointed to 
apprehend robbers, the hope of booty fpurs them on to 
the attack. That thry may have nothing to fear, they 
lie in wait, when the night is coming on, for him whom 
they mean to pillage. Their intention is never to kill ; 
they only endeavour to furprizc, to difarm, and to make 
themfelvts matters of every thing th::l comes in tlnir 
way. But it fomctimes happens, that the man thry 
intend to plunder, being acquainted with the cuftoms 
of his country, keeps an attentive ear, (lands on hts 
guard, fires upon his aflailanls at the firft motion he ob- 
ferves, and then fights defperately with his dagger. The 
report of the miuk»t almoft always bring* out the neigh- 
bouiing Arabs, who, in virtue of the laws of hofpitali- 
ty, take the defence of the weaker fide. They run up 
well armed ; and then woe to the aggrtffors, if they do 
not fave thcmfclvcs by a fpetdy flight. 

The flocks and herds of the Mongearts are compo- 
fed of nothing but ffieep, goats, and camels ; all animals 
patient of thiift. Horfes are very fcaroe in thefe can- 
tons, none but the pofTelTors of numerous herds being 
able to keep them ; becaufe. for want of water, it u 
necelTary to have milk in fufficient abundance to give it 
them to drink. Great caic is taken to prefcrve the ca- 
mel's urine, both to mix with milk, and to wafli the 
different vcfTela in whi.h they put their food. Deleft- 
able as is thts mixture of milk and urine, they arc often 
reduced to the ufe of it ; hunger and thirft give a re- 
lifh to every thine. 

The only workmen ufeful to this nation are black- 
Smith* or goldfmitha, as they may be called indifferent, 
ly. The Mongearts not being fufhciently laborious to 
apply thcmfelvea to fuch occupations, thefe workmen 
come from Bilidulgerid. and difperftr thcmfclvcs all over 
the different parts of the deftrt. Wherever there are 
tents they arc fure to find work. Thry are fed for no- 
thing, and receive be fides the hire for their labour. 
They make trinkets for the women, fuch as car rings 
and bracelets, &c. mend the broken vcffclt, by rivetting 
them, and clean the arms. They are generally paid in 
(kins, goats and cameU hair, or oflrtch leathers, accord- 
ing to their agreement. Thofe who have lilver pay 
them a tenth part of its weight for any thing wrought 
out of that metal On their return they fell what they 
have earned ; four or five excurfions at moft enabling 
them to live afterwards at their caic in their own coun- 
try- 

The Mongearts always carry a leathern bag, fufpend- 
ed from their neck, in which they put their tinder, their 
pipe, and their tobacco. Their daggers are elegant ; 
the hilt is always black, and inlaid with ivory ; the 
blade is crooked, and fharp on either fide ; the (heath 
is of bran on one fide, and of filvcr on the other, and 
of very tolerable wurkmanfhip. They wear fabres when 
they can get them, and prefer thofe of Spanifh make. 
Their mufkets are slways highly ornamented ; the (lock 
is very fmall, and inlaid on every fide with ivory, and 
the barrel cmboffed with brafs or diver, according to 
the opulence of the owner. There is a fpring to the 

x 
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lock, coveting the priming, to prevent the piece fromM^rW 
going off, contrary to the intention of him who carries I " 
it. The poor, who do not pofTefi* muikets, wear dig- 
gers, made like the Flcmilh knives, with leathern (heaths. 
] hey arm thcmfclvcs alfo with a thick flick, to the cud 
of which they fix a kind of iron wedge. This weapon 
is exceedingly dangerous at dole quarters Others 
carry zagttyj, or (lender javelins. In a word, the prin- 
cipal riches of an Arab, and his higheft gratifications, 
arc a handfome mufket and a good dagger. He prefers 
them to neatnefs ol apparel ; for a* to drefs, it is indif- 
ferent to him whether he be clothed in Guinea blurs, 
woollen Huffs, or goats (kins, ilieir arms being their 
principal ornament, they take particular caie to put the 



rmifkcts in leathern Hags, ' y way of keeping them ia 
good order, and preferring them from the rutt. 

All the riches of the Mongearts confirl in their herds; 
and accordingly they take the greateft cue to prclcrvc 
them. If a bcaft be fick, every thing is done to core 
it ; no care is fpared ; it is even treated wi i h more at- 
tention than a man : but when rt evidently appears that 
there is no hope of faring its life, they kill and eat it. 
If it be a camel, the neighbours are called in to partake 
of the rrpall ; if a goat, the inhabitant, of the tent fuf- 
fice for its confumption. An animal that die* without 
fheJding blood is unclean. Its throat rouft be cut; the ' 
perfon who kills it turning to tlie call, and pronoun- 
cing beforehand the tit it words of the general prayer. 
An aninial killed by a wild boar is unclean ; nor is it 
eaten altboi^h its blood has been flied, becaufe the 
wild boar is itfclf an Unclean beall. That fpecies is fo 
numerous in the defart, that they do more mifchicf 
than all the other wild beads together. The Arabs 
kill as many as they can ; but never taile their flefh. 

Whatever lodes an Arab may meet with, he is never 
heard to complain ; he rifes fuperior to poverty, fun- 
ports hunger, thirft, and fatigue, with patience, si#d hw 
courage is proof againft every event. God will have it 
fo, fay* he: he employs, however, every meaa* in his 
power to avert misfortune ; and often cxpofes himfelf 
to the greateft dangers to procure matters of no real 
utility. 

When a father of a family dies, all the e Seels in 
his tent are feiited upon by the eldefl fon prefent at his 
deceafe. Gold, filver, trinkets, every thing difappcaif ; 
and the abfent children have only an equal fhare in the 
divifion of the cattle arid the flaves. The girls a-e en- 
tirely excluded from all participation, ami take up their 
refidence with their eld eft brother. If the aeceafed 
leave children in hclplcfs infancy, the mother takes 
them with her to her filler's, if fhe have a filler mar- 
ricd ; if not, to her own maternal roof. The dead 
man's pofTeflions, however, are not loft; the chief of the 
horde takes care of them, and delivers them in equal 
portions to the heirs, as foon as they are old enough to 
manage their own property. If an Arab die without 
male children, his wife returns to her relations, aud his 
brother inherits his effects. 

The Mongearts have a rooted abhorrence of the Spa- 
niards, and never fail to maffacre every man of that na- 
tion who is fo unfortunate as to be fhipwrccked on 
their coafls, while they referve the women for fate at 
Morocco. The rcafon of this hatred is, that trie inha- 
bitants of the Canaries makc_frcquent defcents on the 

and 
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ftfoaalcr. every thing that they mcrt with j and tbefe people, be- 
u ' ing ignorant of the fate of their countrymen, retaliate 
by death on all Spaniards that fall into their hands, 
whilft they treat the Brililh and French a* well aa they 



MONNIER (Peter Charlrt Lc), was born at Pari» 
on the 20th of November 1715. The profeflion of hi» 
father, or the rank which he held in fociety, we have 
not learned , and we are equally ignorant of the mode 
in which he educated hit ion. All that we know it, 
that young Monnier, from hit earlieft year*, devoted 
himfelf to the ftudy of aftronomy ; and that, when only 
fiatecn years of age, he made his fir It obfervation, viz. 
of the oppofition of Saturn. At the age of twenty he 
was nominated a member of the Royal Acadesny of 
Sciences at Paris. In the year 1735 he accompanied 
1 iu the celebrated expedition to Lapland, to 
Jure a degree of latitude. In 1748 he went to 
Scotland with Lord Macclesfield, to obicrve the annu- 
lar eclipfe of the fun, which wan mod vifiblc in that 
country ; and he was the firft aftronomer who had the 
pleafurc to mcafurc the diameter of the moon on the 
dilk of the fun. 

Louis XV. it is well known, was extremely fond of 
aftronomy, and greatly honoured it* piofrftors : he lo- 
ved and cfteemed Le Monnier. I have feen the king 
kimlclf (fays Lalande) come out of his cabinet, and 
look around for Le Monnier ; and when his younger 
brother was pnfented to him on his appointment to the 
office of lirft/phyfician, hi* Majeily was {-leafed to wifh 
him the merit and reputation of his brother the aftro- 
nomer. All the remarkable cdeltial phenomena were 
always obferved by the king, in company with Lc 
Monuier. Thus he obferved with him, at his chateau 
of St Hubert, the two celebrated tranfits of Venus thro' 
the dilk of the fun in the years 1 761 and 1769; as ap- 
pears from the Memoirs of the Royal Parifian Acade- 
my of Sciences. It well deferves to be here recorded 
in what manner the king behaved during thefe impor- 
tant obfervations, and how little he difturbed his aftro- 
Domcrs (the celebrated La Condamine being like wife 
permitted to obicrve the tranlit in his prcfence) in this 
occupation ; the proper time for which, if permitted to 
pais by, could not be recalled. Le Monnier relates in 
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PJlt, a beautiful free dwelling, where, till the break- 
ing out of the revolution, he refided, and purfued his 
aftronomical labours, and where his inftrumcnts in part 
yet remain. Some of them the prtfent French govern- 
ment has, at the hiftance of Lalaude, purrhafed for the 
National Obfcrv it ory. In 1751, the king prcfented 
him with a block of marble, eight fvet in height, fix 
feet in breadth, and fifteen inches in thicknefs, to be 
ufed for fixing his mural quadrant of five feet. This 
marble wail, together with the inftrumcnts appended to 
it, turn* on a large brafs ball and focket, by which the 
quadrant may be dircfted from fouth to north ; thns 
fcrving to rectify the large mural quadrant of eight feet, 
which is immovcably made faft to a wall towards the 
fouth. 

With thefe quadrants Le Monnier obferved, for the 
long period of forty year?, the moon with unwearied 
perfeverance at all hours of the night. It is requifite, 
to be a diligent arlronomcr, to be able to conceive to 
whit numberlefs inconveniences the philofi.pher in ex- 
poled during an uriiiitenupted (tries of lunar obferva- 
tion*. As the moon during a revolution may pafs 
through the meridian at all hours of the day or nigbt ; 
the attronomcr who, day after day, profc-utes fuch «.b- 
fervatiocs, mull !«e prepared at all, even the moll in- 
convergent, hours, and facrifice to them his deep and 
all his enjoyments. How fecludcd from all' the plea- 
fures of facial intercourfe, and how fatiguing fuch a- 
mode of life is, thofe aftrooomcrs, indeed, know not 
who then only fet their pendulum clocks in motion, 
when fome of the eclipfes of the fun, moon, or of the 
fatellitcs of Jupiter, are to be viewed. At this time, 
and in the prefent ftate of the fcience, thefe are juft the 
molt infignificant obfervations; ar.d an able aftronomer, 
well fupplied with accurate inltrnments, may every d,i\, 
if he take into his view the whole of his profeflion, 
make more important and more necelTary obfervations. 

Le Monnier was Lalande's preceptor, and worthy 
of fuch a fcholar ; and he promoted his ftudies by hi 
advice, and by every other means iu his power. Le 
Monnier*s penetrating mind, indeed, prcfaged in young 
Lalande, then only fixteen years old, what in the li- 
quet hai> been fo fplcndidly confirmed. In his twentieth 
year, he became, on the recommendation of his prccep- 
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his Differtation, that 44 his Majefty perceiving that we tor, a member of the Royal Academy: and in 1752 he 



judged the laft contacts to be of the grcateft import- 
ance, a profound lilence at that moment reigned around 
vv" At the traufit of Venus in 1760, the king allow- 
ed the Marquis dc Chabert, an intelligent and expert 
1 officer, who was juft returned from a Htcrary voy- 
.0 the Levant, to aflift at the obfervation. In a 
; like that of Louia XV. fo fcrupulouily obfervant 
cf etiquette, thefe will be allowed to have been mo ft 
diftingtiifhed marks of honour, and of royal favour and 
condclcrnfion. 

In the year 1750, Le Monnier was ordered to draw 
a meridian at the royal Chateau of Bellevue, where the 
king frequently made obfervations. The monarch on 
this occalioQ rewarded bim with a prefent of 1 5,000 
livres ; but Le Monnier applied this fum of money 
likewife in a manner that redounded to the honour of 
his munificent fovereign and of his country, by procu- 
ring new and accurate infti umcn t 1 , with which he af- 
nade his beft and moft remarkable obferva- 
In 1 741, the king gave him in Paris. Rat dt la 



was propofed by him at the fitteft perfon to be fent to- 
Berlin, to make with La Caille's, who had been lent 
to the Cape of Good Hope, correfpondent obfervation*, 
for the purpofe of determining the parallaxes of the 
moon, then but impeifcAly known. Le Monnier lent 
hi* pupil for this expedition his mural quadrant of five 
feet. His zeal for aftionomy knew no bounds. For 
this rcafon Lalande, in hi* Notice dtt Travaux Jit C. 
Le Monnier, fays of himfelf : " Je fws moUmeme le prin- 
eipal refultat de Jon %ele pour t'nftronomie." 

Le Monnier was naturally of a very irritable temper: 
as ardently as he loved his friends, as eafily could he be 
offended ; and hit hatred wat then implacable. La- 
lande, as he himfelf cxpreffes it, had the misfortune to 
incur the difplesfure of hit beloved preceptor ; and he 
never after could regain hit favour. But Lalande't gra- 
titude and refpeex for him always continued undimi- 
nilhed, and were on every occafion with unremitting 
cooftancy publicly declared : patiently he endured from 
ill treatment ; fo much did he love and. 
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M Tinier, cftrem hit inllrudior and mailer to the day of hi* death, tion 
" I have rot etafed toextUtim (writes Lalande), a* Dio- 
genet excl'imed to hit matter Arititlhrnea, You cin- 
not fiiid a Hick fhong CMUgh to drive mc away from 
you !" 

What a noble trait in the character of Lalande, who 
in 1797 wrote likewife an culngium on I.c Monnier in 
the ftvle of a grateful pupil, penetrated with i'rntirnents 
of profound veneration and edcem for hit beloved ma- 
Her ; but Le Monnier would not read it. This it not 
the place to give a ciicumttantia) account of thin intri- 
cate quarrel ; we fhall orly further remark, that La- 
lande wat the warm friend and admirer of the no left 
eminent aftronorrer La Caille, whom Le Monnier mor- 
tally hated. An intimate fricndlhip hkewii'c fubfilled 
between Le Monnier and D'Alembert ; bat Lftlmdc 
had no friendly intercourfc with the tetter. 

Among the Scholars of Le Monnier may likewifc be 
reckoned Hrnwirt, the celebrated geometrician and pro- 
feflbr of m=thematics at Utrecht; who, in aktter to Von 
Zach, aftronomer to the Duke of Saxe Gotha, dated the 
2(kh cf May 1 797, fays, " Le Monr.ier it a penetrating 
and philof.iphicaJ aftronomer : I learned much from him 
in Parit; though I lodged with the late Dc l'lfle, where 
I frequently made observation* in cmp»ny with M<f- 
ficr. Le Monnier wat the friend of D'Alembert; and 
consequently an oppofcr of Lalande." 

Thit great man, who had, for fome year«, etafed to 
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tbem. Le Monnier left bchiod him no Mom_4, 



in algebra, it a fimple or fingle ao. 
only one term ; am or ax, or a 1 _j 



fon 

MONOMIAL, 

rn<al, confifting of 
I *», ice. 

MONOTRIGLYPH, a term in architeaure, de- 
noting the fpace of one triglyph between two pilafters, 
ur two column*. 

MONSELEMINES. are a pecple which inhabit 
that part of DtLt'DUlcuaih (fee Encycl ) that boMcrt 
on the territorict of the Emperor of Morocco. They 
are a mixed race, being defcended from the ancient A- 
rabs and fugitive Moort ; and they occupy a (pace of 
land, of which the limits arc indicated by lofty column* 
placed at inteivals towardt the defart Their territory 
extends from about 30 leaguct beyond Cape Now, to 
the diftancc of 20 leaguct from St Croix or Agader. 
Though of different qualities, it it, for the tnort part, 
very fertile, and producet the neccflaries of life with 
little cultivation. -The plains are watered by an infi- 
nite number of firearm, and abound with palm, date, 
fig, and almond trees. The jjardent produce excellent 
grapes, which are dried by the Arabs, and converted 
into brandy by the Jew*. Great quantities of oil, wax, 
and tobacco, appear in the public markets. 

More induilriout and more laborious than their neigh- 
bour*, the Monfclcmine nation cultivate* the earth. The 
chiefs of fa : ilie* choofe the ground moll fit for 



cxifl either for the fcienceof aftronomy, or for the com- vati .n. Its furface is turned (lightly over with a kind 
fort of hi* fr'ends, died at Ltecaux, in the province of of hoc, and then the feed i» fown upon it : the field is 
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1799, 
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Me left behind 
number of good 



year? 

him fome valuable tnanufcripU, and 
obfervations; with refpect to which he had always been 
very whimf-crd, and of which in his latter years he ne- 
vrr would publiih any thir.g. He had by him a fcrics 
of lunar or feivations and a multitude of obfervations of 
the flan, for a catalogue of the ftara, which he bad an- 
nounced - r o early at the year 1741 ; among which wat 
twice to be found the new planet Uranus: (Sec /._>- 
lopdt't jljrvnomie, TaMrt, p. 108, (a). The more he 
was leqneftcd to communicate hit obfervations, the 
more obftinate be became ; he even threatened to de- 
ilroy them. At the breaking out of the revolution, 
Lalande wat greatly alarmed for the fafety of thefe pa- 
per*; he wifhed to prefcrvc ihcm from dellruftion, and 
rradc an attempt to get them into hit pofTcfljon ; but 
all hit endeavours were in vain. He was only able to 
learn, that Le Monnier had hidden them under the 
roof of hit houfc. Le Monnier having been fi r ft. feized 
with a fit of the npoplexy fo early as the icth ot No- 
vember 1791, Lalande apprehended, left, if no one ex- 
cept himfelf fhnuM know where he had hidden his pa- 
peri, the ir.tirm old it an might perhaps have hin.fclf 
lorffot it. He hopes, ho-vever, that La Grange, who 
.t.arriei liii fecond daughter, may have fjnie informa- 



furrouuded with bufhes, to maik the fpot. and to pre- 
forve it from the cattle of the wandering Arab*. When 
the crop is ripe, which it generally at the end of Au- 
guft, three months after the fuwing of the feed, it is 
cut about fix inchet from the ear, and formed into little 
bimdlet ; during which time every one labour* without 
intcrmifuon from morning to ni^ht. The com it 
brought before the tent, thraflted, winnowed, and pla- 
ced in the magazines. When the harveft it over, they 
fet lire to the long Hubble, and abandon the fitW for 
two or three yeats. Their magatirict aie large holes ia 
the earth, formed like the frultum of a cone, the in- 
fides of which are hardened by burni"g wood in them, 
before the half winnowed corn be dcpofiled. Wbeo 
filled with corn, they are covered with planks placed 
clolc to each other ; over which a layer of earth is laid 
level with the foil, to prevent it from being difcovered 
by enemirt. In thefe msgaziucs every one (hares ia 
proportion to the number of men he employed in the 
common lafcur. 

The inhabitants of the plaint remain by the cult ; va- 
tcd r.clds in feed time, and return at the lime of harvrft. 
During lli- interval, they wander in all dirc&iont with 
their catllc, taking only ncceffaric* along with them, 
and having recourlc to the magay.isic* when they re. 

quire 



(a) Such is the Trench and Grrrr.ari account of hi* difcovery of this planet •, but our readers have hern vriy 
inattentive, if they have not perceived, in various articles -of this Work, complete proofs of the pfnijian'fm of 1 ur 
neighbours on the Continent, frotr. the celebrated phi'.ofophert and divines of England. A* it it extremely oro- 

..<• .L- :. c": 1... 



that. 
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a century hence, a cla m may be put in f >r Le Monnier't difcovery of the Georgium Bldttf 

(Urantu), (imilar to that which in 1757 the editor of Abbt fist Keal's works put in for that Abbe bein- the 
author of Leflie'l Short jV«r*W ■«* the JXtJt (fee Le»lii in tliis Suppl.}, wc tliink it our duty to declare, 
that in 180 / there was no evidence whatever on which to found that claim, and that the difcovcrv wa_< then 
un:vi.rfa ly allowed to have Lccn made by HcrLhel. 
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The more opulent people, and the ar. to the matkets, atterd the affembtiea of the 



mans who are engaged in fedentary occupations, dwell 
in towns, which are all fituated upon the declivity of 
hills. Their hoiifei are built of ftonc and esrth. ac 
cording to the Moorifh coullructioii, low and covered 
with flopiog terrace* ; yet they are fo much injured by 
the heavy rains which prevail for three months of the 
year, a* to be tendered uninhabitable in 1 ; or 20 years. 
Thofc who rcfrdr in towns are generally weaver*, (hot- 
maker*, goldfmiths, pottrrs, iec and hare no cattle : 
hut the more opulent per font hate flocks and herds of 
cows, horfia, c?meU, fheep, goats, belides poultry, 
which are kept by their flaves »t a ditHnce from the 
towns. In the towns they take two meals a day ; ore 
rt ten o'clock, and the other at the fctting of the fun, 
though the inhabitants of the country only eat in the 
evening. In the towns they fleep in mats upon the 
floors of their apartments, and make life of linen ; but 
the inhabitants of the country flcep upon terriers in the 
open air. The pa'.lorsl farr.il c 5 of the country pra&ife 
hofpitality like thofc of the defart, and make the tra- 
veller pay nothing for his entertainment. In the towns 
this practice is impc fable, as the concourfeof ftrangeis, 
cfpccially on maiket-dayi, would focn impovcrifh the 
inhabitants. In this manner hofpitality is always ex- 
tinguithed amone; a trading and commeuial people. It 
U only where the fuperfluity of commodities runs nc- 
cilfarily to waile, that it is ever praftifed in a great ex- 
tent ; but where every commodity can find a market, 
every kind of property acquires a definite value, and 
vtll be-prefcrved with the fame cari a* money. 

By M. Sa'Jgnier the government cf the Motifctcminrs 
is fail to be republican! hut he writes inconfiftcntly 
«1h>ui it In one place, he fays that they chuoJc their 
chiefs annually | in another, that in ti e time of war 
tl cy choofc from the natives or fugitive Moors indifeii- 
niinatt'.y, chiefs, whofc authority t&ltl no longer than 
the campa-pn, during which it is abfohue ; and he ai- 
ttrw ar-'s reprifciits their government as a kin.! of theo- 
cracy*, duricg war as well as peace. But we melt fal- 
low him in liis dtta l. at it ha* bten well arranged in a 
l.->te anonymous publication, entiMei, An hijhrital 
Stiff. ).' if Dif 'Ani" in Africa. 

At the end of each campaign, he fa\s the clrcf 
gives an account of his actions to the ailtinbicd aged 
men, ant' is. rewarded or puniflied accurdirg to his con- 
dud; after which his facceflbr is appointed, and lie 
f<"-vef in the a-my lie commanded as an sodtftuiguifhid 
individual, 'i he com try is populous, srid would be 
fiiil mure fo, were it nut inr the continual wars which its 
inhabitant! aie obliged lo fuppoit againft the Emperor 
of Morocco. Tltc liberty they enjoy imparts energy 
and tou-age to their rlia-a3er, and renders their arms 
invincible to the Moors. '1 hey confides it ;w the moll 
invaluable pofltfiion, and dtfend it to the l.sll cxt*emity. 
"he nature of the country, funounded on evriy fide by 
tetp and aiid mountains, ODBtrtbutCl to frufirate the 
efforts of their enemies. The Monfclcminc, richer than 
the fubjetft of Morocco, is always well clothed and 
armed. He pays no tribute, enjoys the fruit of his la- 
bour and commerce, and. as no contribution! are rcqui- 
fite for the charges of the date, whatever he acquires 
is his own. The fugitive Moors aie never armed, ex- 
cept when they go to battle ; but the natives go conti- 
nually armed, whether they rcCdc in the country, refort 



pay «iuts. 

As the Moiifelemine territory is the retreat of the 
rich Moots, who wifh to fly from the tyianny of the 
Emperor of Morocco, they tre too well acquainted with 
the Mooiifli enftotns to be furprifed by that piince. No 
foonrrdoes a Moorifh army take the tield, than the in- 
habitants of th? country cantons mount their hoifcs, 
and occupy the p?{fe«. of the mountains ; while the wo- 
men and (lave*, efcorted by a fufficicnt number of war- 
riors, retire to the interior parts of the country, or, if 
they be hsnrd pretTcd, to the defart. Among the pa- 
floral tribes there are many that ailditt themfclve* en- 
tirely to arms, and ferve m cavalty in the lime of war. 
During peace they efcort caravans, or exerafe them- 
felves in military" evolutions, and the management of 
their horfes. Being almoft always on hirfeback, and 
wearing no boots, they have a callous lump on that 
part of the leg that comes in contact with the iron of 
the ftirrup. The r horfes, which they break in an ad- 
mirable manner, are the bell in the world : as they ate 
treated with great care by their mailers, they know 
them, and are obedient to their voice, and will admit 
no ftrangrr to mount them. 

The Mor.felcrr.ir.es derive their origin and name from 
Mofeilama, a contemporary of Mahomet; and, in their 
love of liberty, as well as in many of their cuiloros, re- 
semble the Arabs of remoter times. They refpcdl the 
prophet like other Mahometans ; but neither believe 
thit he was infallible, nor that his defcendants arc all 
infpittd by Go-?, nor that their will Ihould be a law, 
nor that Inch faith is neceflary in order to be a good 
Mahometan. Their p-iclls arc rrfpected, and in old 
a^r xmcrally become the civil judges of the nation ; 
but tlie irhVnce of the high priett is aJmoft defpotic. 
Though he has no Uoopa, he may command the nation ; 
arid war and peace depend upon his will. Though. he 
h»> no property, every thirg is at his difpofj : he re- 
qiiir?a nothing from anyone, and yet all are inclined to 
give. He a. J minirtcrs juflice according to the opinion 
of li s counfel, w ithotit pretending to be infpircd by the 
prophet- 

On Ftidr.y the Munfclrmincs affcmble in the ir 
mofq'ie 4 to pray : this ia like-wife the day of their 
priccipil market, when their merchandize is expoftd 
tu fnle in th: public fij iare», where the old inca judge 
without appeal, when difputcs arife. Different from 
their neighbours of Morocco and Sahara, th- Monfcle- 
mine* never attempt to mske profelyte*. llieir Chri- 
ilian (laves are t'cated with humanity ; but they owe 
this to the avirice of their matters. Thde dctcll Chri- 
Itians, but they love money, and a-e afraid left fick- 
nefs eir death Ihould deprive them of the ranfotn of the 
fine, or of the advaitage of his labjur." Amuag the 
ir habitants of the defart, a Chriflian, that adopts the 
religion of Mabumct, is admitted as a cili/en and mem- 
ber of the family, and u prefented with c-ittle to form 
an eftabhfhinent. The Moiifelemircs p'.y more atten- 
tion to the value of their property than the fttuztion of 
the infidel. A Chritlian who enters a mofque at Mo- 
rocco is put to death, or forced to afTume the tuiban. 
The Monfclemines would turn him civilly out, and con- 
tent themfclct with impolinir the highclt poffiblc fine. 
Amorg the Moors, a Chnilian difcovctcd in an iatrijnic 
with a womaa of that nation fuller*, death, or fttbmiti to 
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• con rtrfinn ; but the Mon ft h m hih prefer money to reli 
gion. From them the Chriftian has nothing to fear : 
'.'the woman alone U punifhed, being put intoafack, and 
thrown into the fea. If a Chriftian (lave among the 
neighbouring nations defends himfclf againft his mailer, 
he is punifhed with death; but money laves him among 
the Monfcicmines ; he would at i 



t receive a flight < 
region. 

The Jews are allowed the free exercife of their reli- 
gion among the Monfclemines, but arc treated with the 
fame indignity as among other Mahometan tribes. A 
Jew is not permitted to cairy arms ; and if he fhould 
make ufe of them againft an Arab, he would be pti- 
nifhed with death, and probsbly invo* 



involve his family in 
his fste. The Jews inhabit the towns only, where they 
follow trade and various arts, but are not allowed to 
cultivate the earth. 

Polygamy is pt rmrfted, a» in other Mahometan coun- 
tries ; but the lunation of the women is more refpeet- 
able, and they arc not fo much frcludid a» among the 
Moors. They mingle more in focicty, walk at large, 
and wit their friends; neither arc their apaitments fo 
inviolable. Among the Monfclemines, that degrading 
picture of humanity is never fren which fometimcs oc- 
cur* in Morocco, a woman drawing the plough with an 
afs a mule, or fome other beaft ofburdrn. More hap- 
py than the women of the Sahain, and treated with JcuntijU voyagers knew fo little, that they 
gnater attention by their hudnn-fs, they arc more hu- fed at tbeit tpouting water! 
M.i t in their difpontions. Like other Arab 



the cosfl is furrounded, with a roaring which may be 
beard more than a league off. The hnds north and 
fouth of this bay arc high, and covered with trees. 
Thofe (hips which are detirous of touching there ought 
to follow the fouth coaft, and after having doubled the 
i'oint of Pines, which ftrctches to the north ward, they 
get fight of the presidency, and may come to an arv 
chor in ten fathoms within it, and a little within the 
land of this point, which dickers from the winds boat 
the offing, i'he Spaniih (hips, which piopofe to nuke 
a long fcay at Monterey, are accuftomed to bring up 
within one or two cable's lengths of the land, in lis fa- 
thoms, and make fall to an anchor, which they burr in 
the (and of the beach ; they have then nothing to fear 
from the fuutherly winds, which are fomctimcs scry 
ftrong t but, as they blow from the coaft, do not ex- 
pole them to any danger. The two French frigates, 
which our author commanded, found bottom over the 
whole bay, and anchoicd four leagues from the bind, ia 
60 fathoms, foft muddy ground; but there is a very hea- 
fa, and it ia only an anchorage fit for a few hour* 



in waiting for day, or the clearing up of the fog. At 
full and change of the moon it is high water at half pad 
one o dock : the tide rifes feven feet ; and as this bay 
is very open, the current in it is nearly imperceptible. 
It abounds with whales; a genus of filbca, of which our 

furpn- 



women, 

they (lain the edges of their eyelids black with henna, 
and paint their faces red and yellow. Their children 
are brought up with great care, and are not obliged to 
exhibit proofs of their courage before they can be con- 
fidcred as men, as is the cuftom in the defart. Avarice 
is the principal defied in the character of the Monlele- 
mincs. They hoard their money with the utmo'.l care, 
bury it in the earth, and in many cafes die without dif- 
covering their fee ret even to their children. Mifers, 
fays M. Sangnier, fhould go to that country, where 
they would learn means of economy; whirh would fhew 
them, that, in comparifon with the Monfeleminea, they 
•re themfelves perfeA prodigals. 

The medicinal applications of the Monfclemines, 
which differ not from thofe of the Mongeaxts and 
other inhabitants of the defart, are extremely fimple, 
but appear fufficiently complex from the mummery of 
the priefts, who are the depofitoriea of their medical 
science. Flefh wounds are ca uteri fed with a hot iron, 
and then covered with herbs dipped in turtles oil and 
tar. In headachs, a comprefis is applied with fuch vio- 
lence that the blood ftarts from the forehead. In in- 
ternal difeafes, the general remedies are regimen, reft, 
and a few mixims of the Koran myftcrioufly applied to 
the a&cted parts. 

MONTEREY Day, in North California, was vifit- 
<d in 1786 by La Peroufe, who places it in j6* 58' 
4V N. Lat. and iia w 40' W. Long from Paris. It 
is'formed by New-year Point to the north, and by that 
of Cyprus to the fouth; has an opening of eight leagues 
in this direction, and nearly fix of depth to the eaft- 
wani, where the land is fandy and low. The fea breaks 
there as far as the foot of the fandy downs with which 



The coafts of Moctcrey Bey are almoft continually 
enveloped in fug*, which caufe great difficulty in the 
approach to them. But, for this ciicumttance, there 
would be few more eafy to land upon ; there is not any 
rock concealed under water that extends a cable's length 
from the (hore ; and if the fog be too thick, there ia 
the rcfourcc of coming to an anchor, and there wailing 
for a clear, which will enable you to get a good tight 
of the Spaniih fettlement, fituatcd in the angle formed 
by the fouth and call coaft. The fea was covered with 
pelicans. Thcfe birds, it feems, never go farther than 
live or fix leagues from the land ; and navigators, who 
■hall hereafter meet with them during a fog, may teft 
allured that they are within that diftance of it. 

A lieutcnaiit-coloncl, whofe reiidence is at Monterey, 
is governor of the California* : the extent of his govern- 
ment is more than 8 00 leagues in circumference, but 
his real fubjecxs confilt only of 182 cavalry, whofc duty 
it is to gamfon rive faall forts, and to furnifh detach- 
ments at four or five men to each of the 25 miffiort, 
or parimes, eftablifhed in old and new California. So 
fmaJl are the means which are adequate to the tcftrain- 
ing about 50,000 wandering Indians in tins vaft part 
of America, among whom, nearly 10,000 have embra- 
ced Chrilttanity. i'hclc Indians arc, in general, fmall 
and weak (a), and difcovcr none of that love of liberty 
and independence which charaacrifes the northern ra- 
tions, of whole ar is and induftry they are alfo deftitute. 
Their colour very nearly approaches that of the ne- 
groes whole hair is not woolly . the hair of thefe people 
is ftrong, and of great length ; they cut it four or five 
inches from the roots. Several among them have a 
beard ; others, according to the miffioniry fa 
ocver had any ; and this is a queflion which is 1 



(a) The chief furgeon of the expedition (ays they arc J rang, but llupid. 
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irfcuN. decided in die country. The governor, who had tra- 
•""v ' veiled a great way into the interior of thefe lands and 
who had paffed i e years of hit life among the favages, 
allured our author, that thofe who had no beard* had 
plucked them up with bivalve fhclls, that ferved them 
a* pincers : the prefident of the millions, who had re- 
fided an equal length of time in California, maintain- 
ed the contrary ; — it wai difficult, therefore, for tra- 
vellers to decide between them." The difficulty, finely, 
-was not great. By their own account, the governor 
had travelled much farther into the country than the 
and hU repot t being confirmed by thecvi- 

" ere. 
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ground. There are . 
ail forta of game. 

Peroufe writes with great refpeft of the wife and pi- 
ous conduA of the Spanilh mdTionaries at Monterey, 
who fo faithfully fulfil the purpofe of their institution. 
Totally unlike the monks at Conception in Chili (fee 
that article in this Suppl.), they hare left the lazy life 
of a cloifter, to give themftlvca up to cares, fatigues, 
and folicitudes of every kind. They invited the officers 
of the frigates to dine with them at their monsftery, 



dence of their own untitled to 

dit. 

Thefe Indians are extremely fistful in drawing the 
bow; they killed, in the prcfence of the French, the 
Invalid! birds : it is trne, they difplay an inexpreffiblc 
patience in approach^ them ; they conceal themfclvcs, 
and, as it were, glide along near to the game, feldom 
(hooiing till within i 5 pace*. Their indudry in hunt- 
ing the larger animals u ftill more admirable. Peroufe 
faw sn Indian, with a (lag's bead fixed upon his own, 
walk on all fours, a* if he were browGng the grafs ; and 
he played this pantomime to fuch pertec\ion, that all 
the French hiuircra would have fired at him at 30 paces, 
had they oot been prevented. In this manner they ap- 
proach herds of flags within a very fmall diflance, and 
kill them with a flight of airows. 

Before the Spanilh (tulcmcnts, the Indiana of Call- 
fornia cultivated nothing but maize, and almott entitcly 
lived by rilhing and hunting. Tbcre is not any coun- 
try in the worfj which more abounds in fifh and gime 
of every defcription : hares, rabbits, and ftags arc very 
common there j fcals and ottcra are alfo found there in 
prodigious numbers ; but to the northward, and during 
the winter, they kill a very great number of bears, 
foxes, wolves, and wild cats. The thickets and plains 
abound with fmall grey tufted partridges, which, like 
thofe in Europe, live in focicty, but in large companies 
of three or four hundred ; they are fat, and extremely 
well flavoured. The tiees ferve as habitations to the 
moft delightful birds; and the ornithologids of the voy- 
age (luffed a great variety of (par rows, titmice, fpcckled 
wood- peckers, and tropic birds. Among the birds of 
prey are fouud the white headed eagle, the great acid 
fmall falcon, the gofs hawk, the i narrow hawk, the 
black vulture, the large owl, and the raven. On the 
ponds and fea-fhore are feen the wild duck, the grey 
and white pelican with yellow tufts, different (pedes of 

Sulk, cormorants, curlews, ring-plovers, fmall fea water 
cos, and herons ; together with the bee-cater, which, 
according to moll oroitbologifls, is peculiar to the old 
continent. 

The country about Monterey Bay is incxpreffibly 
fertile. The crops of maize, barley, corn, and peafe, 
cannot be equalled but by thofe of Chili ;, our Europe- 
an cultivators can have no conception of a fimilar ferti- 
lity , the medium produce of corn is from feventy to 
eighty for one ; the extremes fixty and a hundred. 
Fruit trees arc (till very rare there, but tbe climate is 
extremely fuitable to them s it differs a little from that 
of the fouthern French provinces. The foreft trees are, 
the (lone-pine, Cyprus, evergreen oak, and occidental 
«e. Theie is no underwood 1 and a verdant car- 
t which it is very agreeable to walk, covers tbe 
SvrtL. Vol. II. Part 1. 



contiguous to which (lands the Indian village, confin- 
ing of about cc cabins, which ferve as dwelling, places 
to 740 perfons of both fcxes, computing their children, 
which compofe the million of Saint Charles, or of Mon- 
terey- Theii calx'ns are the moft miferablc that are to 
be met with among any people ; they are round, fix 
feet in diameter, by four in height ; fome flakes, of the 
fize of an arm, fixed in the earth, and which apptoach 
each other in an arch at the top, compofe the timber 
work of it; eight or ten bundles of ftraw, very ill ar- 
ranged over thefe flakes, defend tbe inhabitants, well 
or ill, ftom the rain and wind ; and more than half of 
this cabia remain* open when the weather is fine ; their 
only precaution is to have each of them two or three 
bundles of draw st hand by way of referve. 

All tbe exhortations of the miffiooarics have never 



been able to procure a change of this general architec- 
ture of the two California*. The Indians fay, that they 
like plenty of air ; that it is convenient to fet sire to 
their houfes when they are devoured in them by too 
great a quantity of fleas ; and that they can build an- 
other in Icf* than two hours. Tbe independent Indians, 
who as hunters fo frequently change their places of 
abode, have a ftrooger motive. 

The monks gave the mod complete information re- 
fpecling the government of this fpecics of religious com- 
munity ; for no other name can be given to the lega- 
tion they lave cdablifhed. They are fupcriors both in 
fpiritual and temporal affairs : the products of tbe land 
are entirely entruflcd to their adminillration. There 
are feven hours allotted to labour in the day, two hours 
to prayers, and four or five 00 Sundays and fcllivals, 
v* hich arc altogether dedicated to reft and divine wor- 
fhip. Corporal punifhmcnts are indicted on tbe Indians 
of both fexes who negle£l pious exercifes ; and fcveral 
fins, the punifhment of which in' Europe is referved on- 
lv toJDivinc Jultice, arc puniffied with chains or the 

The Indians, as well as the miffionaries, rife with the 
fun, and go to prayers end mafs, which lad an hour ; 
and during this time there it cooked in the middle of 
the fquare, in three large kettles, barter meal, the grain 
of which has been roaltcd previous to being ground ; 
this fpecies of buikd food, which tbe Indians call amU, 
and of which they are very fond, is fcafooed neither 
with fait nor butter, and to us would prove a very infi- 
pid roefs. Every cabin fends to take the portion for 
all its inhabitant* in a vefTel made of bark : there is not 
the lead contufion or difyrder \ and when the coppers 
are empty, they diflribute that which (ticks to the bot- 
tom to the children who have bed retained their IcSbna 
of catechifm. This meal continues three quarters of 
an hour, after which they all return to their labours ; 
fome go to plough the earth with oxen, others to dig 
the garden ; in a word, every one i* employed ia difte. 
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\\c occupation^ and always under the fuper- 
intendance of one or two of the religion*, 

The women a-e chwged with little elfc but the tare 
of their houfe*if»iy, the : r children, and roaming an J 
grinding the fcveral grains: this lift operation is very 
long and laborious, becaufe they have ro oth*r mean* 
of doing it but by crufhi~g the griin in piece* with a 
cylindei upon a ilone. M. de I.anglc, being a witnefs 
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picture, devonrir-g, at the fame time, the rnoft delicate M asm* 
part* with their even. 1 

They are frequently permitted to hunt and firti on 
their own aivount ; an ! on their return they generally 
make the tmflionarirs fome prcfent in ^nmc and fifh j 
but they idwayt proportion the quantity to what is ah- 
fo'uttly nrcefftry for them, always taking c*re«to m- 
crcafe it if thry hear of any new guefts wh_> are on a ti- 



of this operation, made the ffiMSoawict 1 pufent of hi» fit to their fupcrion. The wo.ncn ror fowls about 

•.. 1 / • u 1 1 1 .u • i_: .1 e _i_ • _i_ • . -t _•_ 111 



mill ; and a greater fervice could not have been render 
ed them, as by thefe mean* four women would in a 
day perform the wo-k of a hundred, and timr enough 
wi'l •ematn to foin the wool of their fl.ecp, and to ma- 
nufacture coarfc llufft. 

jon the dinner wps announced bv the bill ; the 



Indians quitted their work, aid fret to fetch their ta- of ftraw. which they place acrofs the 
tions in t'ie f me vcffeU aj at b-okf'aft : but this feennd the inhabitants ate a'Ment. 



their cihins, the ergs of which they give their children. 
Thefe fowls are the property of the IniiatM, zs well as 
their chv.hr*, *.rtd other tittle articles of houfehold fur- 
nit 're, an ) th'.if- ncr.-ffiry for the chace. There is ro 
mnancc of their having robbed each other, though their 
farttnirgi to the doors conlift only of a fimple bundle 

" when all 



mcf« was thicker then the '"rft ; there was mixed in it 
corn and maize, an! peafe and bean.; the Indians name 
it pouJoJf. They return again to their labour fiofn two 
o'clock till four or five ; afterwards they attend even- 
ing prayers, which continue near an hour, and are (ol 
lowed by a new ration of ittole like that at hrrakfaft. 
Thefe three diftributions arc fufficient for the fubfift- 
ence of the far greater number of Indians ; and this 
very economical foup might perhaps be very profitably 
adopted in our years of fcarcity ; fome fealoning would 
certainly be ncceffary to be added to it, their whole 
knowledge of cookery confiding in being able to roaft 
the grain before it is icduced into mral. A% the Indian 
women have no vtfftls of earth or metal for this opera- 

tion, they perform it in Urge bafkets made of bark, mluthcient ; tor our voyager* law men in 
over a little lighted charcoal | they turn thefe veffels and women in irons, for having deemed the vfgihucc 



The men in the miffions have ficii'iced much 
to Chrirtianity than the women ; becaufc they were ac- 
cuftorVed to polygamy, and were even in the cuftora of 
efpouling all the lifters of a family. The women, on 
the other hand, have acquired the advantage of exdu- 
frvely receiving the careifes of one man only. With 
this, however, it world anpear that they a-e not fatis- 
fied ; for the irligioirs have found it neceffary to con- 
fiitute themfelvcs the guardian* of female virtue. At 
an hotir after flipper, they have the care of (hutting up, 
under lock and key, all thofe whofe hufbands sre ab- 
fent, at well as the young gi-ls above nine years of age; 
and during the day they aie entrufted to the fuperin- 
tcidance of the mations. So many precautions are ftiU 
infufficient ; for our voyager* faw men in the ftocks, 



with fo much rapiii'y and a_'drefs, that they effect 
the fwelling and burfting of the grain without burning 
the bafket, though it is made of very combuflible ma- 
terial*. 

The corn i« diftrihuted to them every morning ; and 
the fmalleft di(hone?y, when they give it out, is pu- 
nifhed by whipping : but it i* very fcldom, indeed, they 
arc expofed to it. Thefe punilhmtnt* are adjudged by 
Indian magiftrates, called udfHtt ; there are in every 
mifiion three of them, chofen ky the people from a- 
mongA thofe whom the nnflionarics have not excluded : 
but thefe caciques are like the governors of a plantation, 

paCivc beirgs, blind executor* of the will of their fupe 

• 1:1 • • • -1 r.._Q! r.CL • r_ •_ " 



of thefe female argufies, who had not been fufficiently 
(harp- righted. 

The converted Indians have prtferved all the ancient 
ufages which their new religion doe* not prohibit ; the 
fame cabin*, the fame games, the fame drcflcs : that of 
the richeft conlifts of an otter's Ikin cloak, which co- 
vers their loins, and defcend* below their groin ; the 
moft lazy have only a limple piece of linen cloth, with 
which they are furnilhed by the miffion, for the pnr- 
pofe of hiding their nakednefs : and a fmall cloak of 
rabbit'* (kin Covers their fhouldcTS, which is fattened 
with a pack-thread under the chin ; the head and the 
reft of the body is ahfolutely naked ; fome of the-n, 



riors •, and their principal functions confift in frrving a* how ever, have hata of ftraw, very neatly matted. The 



beadle* in the church, and their maintaining order and 
an air of contemplation. The women are never whip- 
ped in public, but in an inclofcd and fomewhat diftant 
place, left pcrhips their ciies might infpire too lively a 
compulsion, which might ftimulate the men to revoh ; 
thefe l?ft, on the contrary, are cxpofed to the view of 
all their fellow-citiretis, that their punifhment may fnrve 
a* an example. In general they afk pardon ; in which 
cafe the executioner icftcn* the force of hi* Iafhes, but 
the-number of them is never receded from. 

The rewards are particular fmall diftributions of grain, 
of which they make little tbin cakes, baked on bum- 
i: g coals : and on the great fcftival* the ration is in 
beef ; many of them cat it raw, efpecially the fat, which 
they efteem equal to the beft butter or cheefe. They 
fkin all animal* with the gteateft addref* ; and when 
they are fat, they make^hke the ravens, a croaking-of 



womens drefs is a cloak of deer (kin, ill tanned ; thofe 
of the miffions have a cuftom of nuking a fmall bod- 
dice, with fleeves, of them : it is their only apparel, 
with a fmall apron of ruflics, and a petticoat of flag'* 
flcin, which covers their loin*, and defcends to the middle 
of the hg. The young girls, under nine years of ape, 
have merely a limple girdle ; and the children of the 
other fcx arc quite naked. 

The inlepcndent favagc* are very frequently at war; 
but the fear of the Spaniards make* them refpeft their 
miffions.; and this, perhaps, it not one of the leaft caufe* 
of the augmentation of the Chriflian village*. Their 
arms ate the bow, ami arrow pointed with a flint very 
Ikilfully worked : thefe bow* are made of wood, and 
ftrung with the finews of an ox. Our author was af- 
fured, that they neither eat their prifoncr*, nor their 
cnemia killed in battle i that, ncverthelefs, when they 
a had 
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Mnot». had vsnquifhed, and put to death on the field of battle, 
- » chiefs, or very courageous men. they have eaten fomc 
piece* of them, lcf» as afign of hatred or revenge, than 
as a homage which they paiJ to their valour, and in 
the full perfualion that this food would be likely to 
incTeafe their own courage. They fcalp the vanquifh- 
ed as in Canada, and pluck out their eve- ; which they 
have the art of prcferving free from corruption, and which 
they carefully keep as precious ligns of their victory. 
Their cuftom is to burn their dead, and to depofit their 
allies in morais. 

MOORS, in common language, are the natives of 
Morocco, of whom an account u given under that 
title in the EntycloptiKi ; but there is another people, 
a mixed race, called aKo Moors, who lead a wander- 
ing and paftoral life in the habitable parts of the Great 
Defer t, and in the countries adjacent to it. Of the ori- 
gin of thefe Moorifh tribes, as diftir guifhed from the 
iuhabitanu of Barbary, nothing farther ferm* to be 
known than what is related by John Leo the African ; 
whofc account may be abridged as follows : 

Before the Arabian conqucft, about the middle of 
the feventh century, all the inhabitants of Africa, whe- 
ther they were defcended from Numidians, Phoenician*, 
Carthaginians, Roman.-, Vandalr, or Goths, were com- 
prehended under the general mme of Mauri or Moors. 
All thefe nations were converted to the religion of Ma- 
homet, during the Arabian empire under the Kaliphs. 
About this time many of the Numidian tribes, who led 
a wandering life in the defert, and fupported themfelves 
upon the produce of their cattle, retired fouthward 
acrofs the Great Defert, to avoid the fury of the Ara- 
bians j and by one of thofe tribes, fays Leo (that of 
.Zanhaga), were difcovered, and conquered, the Negro 
nation* on the Niger By the Niger, is here undoubt- 
edly meant the liver of Senegal which in the Maniiugo 
language is called Rafing, or the Black Rivet. 

To what extent thefe people are now fprcad over 
the African continent, it is difficult 10 afcertain. There 
if. resfon to believe, that their dominion llrctches from 
weft to eaft, in a narrow line or belt, from the mouth 
of the Senegal (on the northern lide of that river) to 
the confine* of Abyflinia. Mr Park defcribes them as 
refembling, in complexion, the Mulattoes or the Well 
Indie*, and as having cruelty and low cunning pictured 
in their countenances. " From the flaring wildnrfs in 
their eyes (faya he), a ftrangcr would immediately fet 
them tlown as a nation of lunatics. The treachery and 
malevolence of their character are manifefted in their 
plundering excurfion* againd (he Negro villages. Often- 
times, without the i mailed provocation, and fometimet 
under the faircfl profeflions of friendfhip. they will fud- 
dcnly feize upon the Negroes cattle, and even on the 
inhabitants themfelves. The Negroes very bttWN re- 
taliate. The euterprifing boldnefs of the Moors, their 
knowledge of the country, and, above all, the fuperior 
flectnefs of their horfet, make them fueh formidable ene- 
mies, that the petty Negro Hates, which herder upon 
the defert, are in continual alarm while the Moorifh 
tribes are in the vicinity, and are too much awed to 
think of refinance. 

" Like the roving Arabs, the Moors frequently re- 
move from one place to another, according to the fea 
Ion of the year, or the convenience of pailui?ge. In 
the tr.onth of February, when the heat of the fun icorches 



up every fort of vegetation in the defert, they ftrike Maor», 
their tents, and approach the Negro country to the 
footh ; where they rtfide until the rains commence, in 
the month of July. At this time, having purchafed 
com, and other necefTaries from the Ncgroci, in ex- 
change for fait, they again depart to the northward, 
and continue in the defert until the rains are over, and 
that part of the country becomes burnt up and barren. 

" This wandering and reltlefs way of life, while it 
inures them to hardfhips, llrengthens, at the fame time, 
the bond* of their little fociety, and creates in them an 
avcrfion towards ft rangers, which is alrroft infuraount- 
able. Cut off from all intercourfe with civilized na- 
tion?, and bo'fling an advantage over the Negroes, by 
poflcfling, though in a wry limited degree, the know- 
ledge of letters, they are at once the vatneft and proud, 
ed, and perhaps the mod bigotted, ferocious, arc' into- 
lerant, of all the nations on the earth ; combining in 
thtir charadtr the blind fuperllilion of the Negro, with 
the favage cruelty and treachery of the Arab." But 
for them Mr Park would have accomplifhed the Utmost 
object of his million, and have reached Tombudtoo, and 
even HoufTa, with no other danger than what arifes 11c- 
ceffarily from the climate, from wild beads, ami from 
the poor accommodation afforded in the huts of the hof- 
pitahle Negroes. The wauieting Moors, however, have 
all been taught to regard the UiriUian name witn in- 
conceivable abhorrence ; and to conlidcr it nearly as 
lawful to murder a European as it would be to kill a 
dog. It is, therefore, much lcf$ furpi ifiug that our tra- 
veller did not proceed farther along the banks of the 
Niger, than that he cfcaped the fnarca of fu rclcntlcts 
a people. 

MORINOA, is a plant, of which a very meagre de- 
fcription ha* been given in the Etuyclopidia, though it 
is of much importance in oriental commerce. It is cul- 
tivated to a great extent in the province of MaU\-a in 
the Ead Indies, where it fumifhca a valuable dye-duff ; 
and is thus dcfciibed by William Hunter, hfq; in the 
fourth volume of the Afiatic Rcfcarchc* : 

" It is a tree of a middling frze ; the root branchy ; 
the /runi columnar, erect, coveted with a fcabrous bark. 
Brancbei, from the upper part of the trunk, fcattercd ; 
of the H'Utturc of the trunk. Leaves (leminalj oval, 
obtuie, entire (mature), oppofiic, decuffated, ovate, 
pointed at both ends, fmooth, with very hort petioles. 
Stipule, ltnced, very fmall, withering. Peduiulet, from 
the axil* of "the leave*, folitaiy, bearing an aggregate 
flower. Calyx, common receptacle roundifh, coficcAing 
the fertile flower* into an irregular head. Perianth, 
mod entire, icarce obfeivable abuve. Com/, one petal- 
led, funnel-form. 7 ule, cylindtic : Border, five cleft ; 
the divifionj lanced. Stamen : Filaments, five, thread- 
torm, arifing from the tube, and adhering to it through 
two thirds Off their length, a little fhorter than the lube. 
s nthtri, linear, erect. PiJlU. Germ, beneath, four cel- 
led, containing the rudiments of four feeds. Style, 
thread form, longer than the ftamens. Stigma, twu-clcft, 
thickifh. Per'narp, cummi n, irregular, divided on the 
tin face into irregular angular Ipaces ; compofe'd of ber- 
ries, pyramidal, comprefle^ on all lide* by the adjaceut 
ones, and concreted with them ; lopped ; containii ig to. 
wards the bale a fielhy pulp. Seals, in each berry four ; 
towards the point ubioi.g, externally convex, ii.tctnally 
angular." 
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The fpecies here de fcribed is the mer'wJs 

Junnifu felhariu of Linnzus. It grows beft in a black 
rich foil, free from ftones, in fit uat ions moderately mo: ft, 
cot too high, yet fofficicntly elevated to prevent the 
rain water from flagnating, and where a fupply of wa- 
ter can be had for the dry months. As the colouring 
matter, for which alone it is valuable, refidcs chiefly in 
the bark of the root, the fmall twigs which contain 
little wood, bear a higher price than the larger pieces. 
The natives employ it in dyeing a pale red, or clay co- 
lour ; which Mr Hunter fays u more valuable for its 
durability than for its beauty. They tikewife ufc it in 
dyeing a daik purple or chocolate colour : but for the 
procels, in both catcs, we mull refer to the original me- 
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depth of the divinon furrow is to be regulated try 

cumtfanccs, according as the mofi it wet or diy, bat ' 
fo as to anfwer the purpofe of as it were bleeding the 
mots, and conducting the water, to the main drains. 

" It may be here obforved, that the fuccefs of the 
aftercrops depends very much upon a proper formation 
of the ridges. They muft not be made too high in the 
middle, for there they will be too dry like a peat, up- 
on which the lime cannot ad, and near the furrows they 
will be too wet, which it equaUy prejudicial ; they 
fn mid therefore be conftrufted with a gentle declivity 
to the furrows, fo a» the rain which falls may rather 
filtrate through the ridge to the fturous than run 
quickly off the furface. 



MORION, in botany, a name givtn by the ancients 
to a kind of nightfhade. See solan tin, Entycl. 

Morion, in ancient mineralogy, a name given to one 
of the fcmipelliicid gems, more commonly called pram- 
mm. It is a Hone appearing externally of a fine deep 
black ; but when held up agaiuft a candle, or ar>aintt 
the fun beams, it gives a very beautiful red in different 

^MOSHAIRA.otMoshahsreh, penfion or allow- 
ancc in Bengal. 

MOSS, the name given in Scotland, and we believe 
alfo in fome parts of England, to what is mote pro- 
perly called a morajt, a Jem, or a ftfjl On the forma- 
tion of thefe tnoffes fome conjecture!, have been hazard- 
ed in the Encychp*<&a t where the reader will likewifc 
find a copious account of the method which has for ma- 



" The next operation is to top-died the ridges with 
lime, at the rate of from four to eight chelceis per 
Five Winchcftcr burets make a boll, and eight 
a chaldcr of (hell lime, producing fix teen bolls pow- 
dered lime. The quicker the lime is put on after being 
Hacked the better. 

" "i he proper feafon to prepare the mof» for a firft 
nop is early the preceding fummcr ; in that cafe the 
lime, aided by the heat, the after rain*, and the winter 
frofts, makes confidcrsblc progress in the procefs of pu- 
trefaction, consequently forms a mould to receive the 
feed. 

" Though oats have fomctimes focceeded as a firft 
crop, potatoes have been found greatly preferable. The 
method of planting them is fimple, and attended with 
Kttle cxpence. 1 be roofs prepared by ridges, 
limed as before defcribed, beds for the 



1 copious account 01 me merooa wnicn nas iorrna- nmea as oeiore aeicnoco, dcus 10 

■y years been foecefsfully employed to convert the Mots the fpring, marked off, soofs the 

or Kincaxdihe into an arable foil, or rather to remove bioad, with intermediate fpaces of about two feet, as 

the fubftance called mi>fi or ptat from the rich foil which funows or trenches. The beds are covered over with 

is found below it. A method, however, hat been in- a thin ftramm of dung, about eighteecn fingie-botie 

vented by Mr John Smith of Swindrig-muir, in the carts to an acre, the cuttings of the potatoes are laid 

fh ire of Ayr, for adually converting the Jubilance called or placed upon the beds, about ten or twelve inches 

mofa into a vegetable mould, which has been found by aluuder, and the whole covered over with a thin llra- 

cxpcricnce to carry rich crops of corn, hay, potatoes, turn of mofs from the intermediate trenches, which is 

& c. Of this gentleman's practice we have the follow- followed by another covering from the trenches when 

ing account in a fmall pamphlet pubhihed in Edinburgh, the potatoe plants make their firll appearance ; the co- 

1798, by Fairbairn and Dickfon. vering in whole four or five inches. In this ftate they 

M The firft thing to be done i« to maik off, and cut remain without any hoeing nil the crop it taken up. 

proper main or mailer drains, in order to carry off The produce on Mr Smith's rnofs has never been left 



the fuperfluous water, taking care to prefer re the great- than Iron forty to fifty bolls of excellent potatoes, eight 

eft poffiblc level $ whieh drains are fo conftruded at to Winchefter bufhels to the boll, and the buthel a Utile 

divide the field into inclofores from fix to ten Scotch heaped. 

acres. If the mofs hangs or declines, the inclofores When the potatoe croo it removed, the ridges ara 

may be of anv dimenfion whatever. The dimenfiontof again formed as before defcribed, and the divifion fur- 

thefe drains when firft made are eight feet wide, by font row cleared out. lr. performing this part of the work, 

and a half feet deep, declining to two and a half feet it will naturally occur, that a great part of the manured 



at bottom, and coft at the rate of one (hilling per fa'l of 
t ighteen and a half feet, running mcafure. The ridges 
are then to be marked off regularly, fix or seven yards 
broad, formed with the Ipade in the manner following. 

« In the centre of each ridge, a foace of about id 
inches is allowed to remain untouched, on each fide of 
which a furrow is opened, and turned upon the un- 
apletely to cover it (like what 



furface will be -buried in filling up the trenches between 
the potatoe bedt : bat that is not the cafe ; the work- 
n.an makes two cuts with the fpacle, at eighteen inches 
ditiance, upon the fide of the trench ; another, one foot 
from the edge of it, as deep as the trench ; which, in, 
fiead of turning over, he preffet a foot forward into the 
trench, which it continued the length of it ; and when 
he comes to the other fide be docs the fame, making 
both meet, and fo proceeds; fo that no part of the rost- 



toucbed fpacc, fo at com] 

is caDed the feering of a gathered ridge)- Thus be- 
gun, the woik is continued, by cutting with the fpadc, nuied furface is thrown down, and the ridge is left sat • TfcH it a 
in width about 12 inches, and turning it over to ap- the fame form as before the lazy-beds* were made. tulguScm- 
as ii done with a plough, until yon come to " When the potatoe crop it taken off, and the ridges <>& phis* 
ch fhould be two feet wide, cut formed a» before defcribed, they remain in that ftate iut £ 
the fides of the ridget. The till fpring, when oats are fown (a wet or dry feafon bat^J^ 

from titoe. 
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from experience been found a matte; of indifference), 
and harrowed in with a fmall harrow drawn by two 
men. Four men with cafe liarrow at lead one acre one 
rood per day, two and two by turns with the harrow, 
and the other two in the interim with fpades, fmooth- 
ing the inequalities, breaking and dividing the mould* 
and clearing out the divifton furrows ; which Id in all 
operation* upon mof* are eflentially neceffary. The 
early or hot teed oat* are always preferied for feed. The 
late or cold feed runs too much to ft raw, (alls down, 
and becomes floomy, confequently the grain is of mean 
quality, and unproductive in meaL 

'■ The produce of the firft crop of oats after potatoes 
is fcldom lefs than ten bolls per acre, the Linlithgow 
boil of fix Winchefter bufhels, and contidcrably more 
baa been known ; as good grain tn quality, and meals 
as well as any in the country. It has been fold when 
growing, what is called upon the foot, including tbe 
tiraw, from eight to ten pounds per acre. To prepare 
for a fecond crop of oats, the ridges mutt be dng acrofs, 
and turned over in the manner before defer ibed, and the 
diviftoo furrows cleared out as foon as convenient after 
the tir)l crop it removed. 

*♦ Such is tbe effect of lime in coofolidating mofs, aid- 
cd by the draining, that often afttr tbe fecond, and al- 
ways after the third year, it can be ploughed l.y horfes 
within two boots or flitches o»" the divjfion furrow; and 
. alfo harrowed by horfes, and tbe crops taken off by 



. M Five and often fix confccutivc crops of oats are ta- 
ken, without any other manure than what it received 
the firtt year for potatoes, without any apparent iigns 
of it being exhaufled. Tbe produce of the firll two 
crops of oats has been mentioned to be ten bolls, and 
the third, fourth, fifth, and fixth, produce from fix to 
ten bolls per acre. The mod is now turned into a 
feeming rich dark brown mould ; and what renders it 
lefs productive of corn crops the fourth, fifth, and 
fixth years is its naturally running into fwett and 
luxuriant grades. The foft meadow graft, the daily, 
ibmc plaintain, bat principally tbe white clover, are the 
molt prevalent grades ; or more probably it may be a- 
icribed to thefe crops beiog ploughed, in place of being 
dog with the fpadc, as the former years were. Along 
with tbe fifth or fixth crop of oats, rye grab is fowo, 
which, with the natutal grades in general, produce an 
abundant crop of hay. 

•* If the mofs in the original date haa been wet and 
fpongy, it will be found to have fubnded fome feet af- 
ter the third or fourth year's operation has been per- fluid which ifliies from an orifice or perforation through' 

a thin plate, becomes coutra&ed, fo as to exhibit a fee 
turn equal to about c/>4 of the orifice itfdf, fuppofed 
to be circular ; and that the place of the grcatcd con- 
traction is ufually at the diftance of one lemi- diameter 
of the orifice itfclf. If a fmall adjutage be adapted to 
the orifice, having its internal cavity of the fame conoi- 
dal form as the fluid i'.felf affects in that interval, the 
expenditure is the fame as by the limple orifice. But 
if at the extremity of this adjutage a cylindric tube be 
affixed, of a- greater diameter than that of the contract- 
ed vein, or a divergent conical tube, the ex pence of fluid 
increafes, and may exceed the double of that which 
pafles through tbe aperture in the thin plate, though 



and concludes that no watle can be improved with equal Moriaa.^ 
advantage as mofs. Jt mull not, however, be conceal- J 
cd, that we have lieird practical farmers, who fcemed 
to be acquainted with the fubjeet, give it as their opi- 
nion that this mode of cultivation anlwers only in modi,-* 
of no greu Jcpth ; though our author affirms that it 
has with great fucctU been practifed by Mr Smith in 
mode* of the depth of 14 feet. 

MOTION 1* flv'ids. When in the publication 
of thi* Zvpphntent we had arrived at the title Fluids, 
we were it ruck with the importance given, in foroe of 
the journal*, to The Experimental Hefearchet if "V ciituii 
(Oneerning the J'i iaciple of the lateral eommtnuatiin of 
Motion in Fluids, appl'ud to the Explanation of variour 
Hydraulic Phenomena. Of thelc reicarchrs we intend- 
ed to lay an abridged account before our reader* under 
the prcfciit title-; but having examined the work with 
fome attention, wc find in it hardly any thing of confc- 
quence which the mechanical phuoluphcr may not learn 
from our articles Jit/ 111 a tecs tf E/uids and Ktvta in 
the Eneyekptdta. That our readers, however, may find 
foracthing under a title to which we t&lhly referred 
them, we (hall, in the words of Nicholfon't Journal i f 
Natural Fhilofophy, &c. inform them what Venturi s 
work contain*. 

" This author, who is profeffor of experimental philo- 
fophy at Modcna, has introduced an horizontal current 
of water into a vcflel filled with the fame fluid at reit. 
This dream entering the veflel with a certain velocity, 
pafles through a portion of the fluid, ana is then re- 
ceived in an inclined channel, the bottom of which gra- 
dually rifts until it pafles over the border or 11m of the 
veflel itfclf. The effect is found to be, not only that 
the itrcam itfclf pafles out of the veffel through tic 
channel, but carries along with it the fluid contained 
in the vtffcl ; fo that after a fhoit time 110 more of the 
fluid remains than was originally btlow the aperture at 
which the Itrcam enters. This fact is adopted as a 
principle or primitive phenomenon by the author, under 
tht denomination of the lateral communication of mo- 
tion in fluids, and to thi* he refers many important hy- 
draulic facts. lie docs not undertake to give an ex- 
planation of tbib principle, but thews that the mutual 
attraction of the particles of water is far front being a 
lufScicnt caufe to account for it. at 

Tbe firll phenomenon which the author propofe* to 
explain by this cliablilhed principle, is tbe emifljoo of a 
fluid through different adjutages applied to the refci - 
which contains it. It is known that tlie vein of 



I but care mull always be taken to deepen, 
clear out, and keep clear the main drains and the divi- 
lion furrow*, to prevent a fuperabuadancc of moifture, 
which would infallibly be the cafe were they neglected 
in confequence of the fubfidence of the mols. Indeed 
snof* of all fort* will fubfide lets or more, in proportion 
as it haa been dry or wet in its original date ; at tbe 
same time, a* dated before, care murk be taken not to 
lay it too dry, but to keep in a proper degree of terapc- 
rat ure between thefe two extreme*." 

By having recourfe to the pamphlet from which thi* 
extract ha* been made, the reader may fatisfy hirofclf 
of the real advantages of this fpecie* of agriculture 



The author calculates, with much apparent fairncf*, the the adjutage poffefs an horizontal or even afccndiog di- 
ex pence of improvement, and the value of each crop, reciion. 

By 
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.\: >ou By tlie iriterpofition of a fma!l adjutage, aJnpted to 
— — v— ' tlic form of the contracted vein, Vclltllri afceruintd, in 
the firlt place, that thi it i»au incre.il'e c f velocity iu the 
tube* he employed, tb<H>gh tlic velocity of cmifiinii it- 
fclf be lets than that of tlic tttcam which iflite* fiom a 
hole in a thin plate. He afterwards prove*, by the fact, 
tl.at the irttrior velocity and rxpen i-tinc of fluid, 
which i- incrcaftd through tube*, even in the hmivon- 
til or afcending direction, is oang la tlic ptefure of 
the atmofphere. If the frr.allcit hole Ik- made in the 
fide of tlie tube tear the place s«t contraction of the 
vein, the ilicrcaltd expenditure dots not take place ; 
and when a vertical tube in infected in Inch a hole, the 
lower end of which tube in immerf<d in water or mer- 
cury, it il found that sfpiration take* place, and the wa 
tcr or mercury lifes ; and thi* alpiratton m conical 
tubes ii ltls in proportion, as the place of 'iiieilion of 
the uptight tube is more remote fiom tl c lection where 
the greateft contraction would have taken place. And, 
la ft I) , the difference between the expenditure of fluid, 
through an oiifice made in a thin plate, and that which 
is obferveid tlnough an additional tube, does not take 
place in vacuo. 

The influence of the weight of the atmofphere on 
the horizontal or afcending flux being thut eltahltO:ed, 
the author confideri it as a fecondaiy caufc, referable 
tn, and explicable by, hi* principle of the latc-al com. 
munication of motion in fluid*. In conical divergent 
tube*, for example, the effttt of this lateral communica- 
tion is, that the central cylindrical jet. having for it* ba- 
fts the fection of the contracted vein, carries with it the 
lateral fluid which would have remained Itagnant in the 
enlarged part of the cone. Hence a vacuum terdt to 
be produced in this enlaigid part which furrounds the 
central cylindric llteatn; the preflure of the atmofphere 
becomes aftive to Itipply the void, and i* rxcrtcd on the 
furfacc of the refcrvoir, fo as to incrcafe the velocity of 
the fluid it the interior extremity of the tube. 

The author proves, that the velocity or t< tal expen- 
diture of fluid through an apeiturc of given dimenfions, 
may be increafed by a proper adjutage in the propor- 
tion of 24 to 10: he applies this reltilt to the, con fl rue - 
tiou of the funnels of chimneys. He determines the 
lofs of emitted fluid, which may be fullaincti by finuo- 
fity in pipes- He thews by experiment, tliat a pipe 
which is cnLrged in any part afford* a much lef. quan- 
tity of fl'vid than if it wee throughout < t a diameter 
equal to that of its finallclt lection. This, a* he re- 
matka, is a cireumfiancc to which fufficicni attention 
has not been paid in the couftruction of hydraulic ma- 
chines. 1 1 is not enough to avoid elbows and contrac- 
tions ; for it fometinits happens that, by an interme- 
diate enlargement, the whole of the advantage anting 
from other judicious dilpolitions ol the patts of the ma- 
chine is lott. 

ThCK trt two eaufii of the incrcafe of expenditure 
through defecuding pipes. The lirll i« owing to the 
lateral com munication of motion which takes place in 
dcfccn-Jiiig pip«». ,,,c fin>e manner as in ti^tc whidi 
pofleU an horizontal lituatton ; the fecond arifis from 
the scceic ration by gttvity which takes place in the 
tluid while it fall* thioiigh lite descending tube This 
fecond kind of augmentation was known to the ancients, 
though they pofleflcd no good theory nor decifive expe- 
riments refpecting it. The author cudeavuur* to etla- 
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With a theory on the principle of virtual afcenfion com- Karat 
bintd with the preffure of tlie atroofohete. Hi* it. 1 — v— ' 
dilutions are ccnfirrtitd by expei irtient,' in whi-h he has 
fuccecded fo far at to fcparate tbr two eaufes of siig. 
mentation, and affigticd to each their tefptdive degtet 
of influence. 

Pnfeflor Vcntuti then proceeds to different nhjrrli 
of enquiry, to which hi- principle fetmed itppi casle. 
He give? the theory of the water blowing machine (lee 
/' Aji t £/bwmg Machitu in this Suff l ), and he deter- 
r in - by ctdcuhtion the quantity of an which one of 
thefe machines tan afford in a given time. He ob- 
fervta, that the natural tails of water in the mourn m 
always produce a local wind ; and he even thinks, that 
the falling ft ream* in the iutcrnal parts of ir ountairi are 
ia fome inllanccs the caufe of the winds which iffue frasi 
caves. He proves by the facts, that it is poffble, in 
certain inftanccs, to carry off, without any machinery, 
the waters from a fpot of ground, though it may be 
fituated cn a lower level than that of the channel v. Inch 
is to receive the water. 

Tlie whitlpool*, or circular eddies of water fo fre- 
quent in rivers, art, according to the theory of our au- 
thor, the effect of motion communicated from the parts 
of the cui rent which are moil rapid, to thofe lateral 
part s which are lcaft fo. In the application of this 
pnnciple, be points out the cifcumflaucta adapted to 
produce fuch eddies at the fuifacc or at the bottom of 
rivers. He concludes, that every movement of thia 
kind deilroys a part of the force of the current, lad 
that in a channel through which water cooflantly flows, 
the height of this fluid will be greater than it would 
have been if the dimenfions of the channel had been 
uniformly reduced to the mcafurc of its fmalleft fee* 
tion. 

'ITiere i« another kind of whitlir-g motion fomewhat 
diffcicnt in its nature from thefe hit. It is produced 
in the wattr of a refcrvoir, when it is fuSered to (low 
through an horizontal orifice. The author deduces tlie 
theory of thefe vottices from the doctrine of central 
force*. The fom of the hollow funnel, which in this 
cafe opens through the fluid of the refcrvoir, is a curve 
of the 64th fpecics of the lines of the third ordtr, enu- 
merated by Newton. Theory and experiment both 
unite here in proving, that it is not only poffible, but 
that there ic ally cxifls ia nature a vorttut, the concavity 
of winch is convex towitd* the axis, and of which lite 
icvohitions ol its different parts follow the ratio of the 
(qutre of the diltancc (rem the centic. Daniel Ber- 
noulli was in the wrong, in his Hydrodynamics, to re- 
proach Newton for having fjppoled a vortex to be 
moved accoidiug to thi? law. 

In the lad -ilaec, the author confers that lateral ccm. 
munication ol mot km which takes place in the a;i as 
well as in tlie water. This is the caufe 01 fuch local 
and partial winds as fometinies blow contrary to the di- 
rection ot the general wind, it it by viitue of the 
fame principle, that the rclonatit vibration, excited la- 
terally in the extremity of an organ pipe, i» cortircuni- 
cited to the whole column of air contained in the pipe 
itfelf. 

from the fame principle, the author deduce* the aug- 
mentation of force which found itccivts in conical di- 
vergent tubes, compared with thofe of a cylindrical 
form. On this occa ion, he poitiU oui the remarkable 

diife. 
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d^ffere-nees which «ppe»r to take place between the re- 

fniwrt vibrations of air contained in a tube, and the fo- 
noroua pulfati ins prcpagaicd through the open atmo- 
fptu-re. S<e Sinking TtvsiffT, Encvcl. 

In anappon.l.x, Vcnturi rthut different experiments 
which he has ■Mate to determine the convergence and 
velocity of the fluid filament* which prefs forward to if- 
fiie 6i)t of a reftcvoii by an orifice through a thin plate. 
He prove*, by a very ikar experiment, that the con- 
traction of the vein it made at a greater dltlance from 
the orifice under ftrotig than under weak ptelTures. He 
explain* why, in a right lircd orifice, the tides of the 
commuted vein correlpond with the angles of the ori- 
fice an J the angles with the fides. He examines the 
expenditure through a tube, the extremity of which it 
thrutt into the nfervoir itftlf, according to the method 
of Borda in the Memoir* of the Academy of Science* 
for the year 1766.'' 

For a full account of the author's experiment*, and 
his deduction* from thctn, we refer the reader either to 
the original work, inritlcd, Reciurchet exp. rimmt.iiei ftr 
/.' Principe Jt ta Communication Literal* du Mouvtmmt 
dans let Fluidet, appHrjue A P Explication de different Phi- 
nometitt htdraulitjuet . Par le Citoyen y. B. t'enluri, 
Pi 
de 

Dueros, Rue du tiacq, N = 940 — Thiaphile Barrait, 
Rue Hautefruil.'e, N 2J. Ann. VI. 1797 — or to the 
2d and 3d vol* of the valuable Journal from which this 
abftratt is taken 

MOURZOUK, the capital of Fezzan in Africa, is 
fituatcd on a fmall river, and fupplitd with water from a 
multitude of fprings and well*, Being formerly built 
«>f {lone, it Ail) retains the appellation of a Chiidian 
town ; and the medley which it prefents to the eye, of 
the v.'} ruin* of ancient buildings, and the humble cot- 
tages of earth and fund thtt form the dwellings of its 
prcfent Atab inhabitants, is f.ngulatly grotefquc and 
ftiatigc. It is furroun led by a high wall, which not 
only afford* the means of defence, but enables the go- 
vernment to collect, at its three gates, a tax on ill 
goods (provifions excepted) that are brought for the 
fitpply of its people A caravan fets out annually fiom 
Mrfurp.ta to this place; and hence the Fczzancrs them- 
fetal difoalch every year a catavan to Caihua and ano- 
ther 'o Bornou. For the latitude of Mourzouk, fee 
FtlXAM in this SuppJ. Dr Brooke?, m his Gazetteer, 
places it iu tt 0 $' E Long. 

MOWAZZEF, in Bengal, fixed revenue. 

MOZART, the celebrated German inulkian, was 
born at Salzburg in the year 1756. Uii father was 
alfo a muficiau of forue eminence, but not to he com- 
paied with the fon; of whom we have the following ac- 
count in one of the monthly mifcellanies, taken by Mr 
Built' y from fome biographical iketche* by two eminent 
German profefTors. 

At the age of thtee years, young Mozart, attending 
to the leflbrw which his fitter, then tocn years old, was 
receiving at the harpGchord, he became captivated with 
harmony ; and when fhe had left the inftrumeat, he 
would inlbntly place himfelf at it, find the thirds, found 
them with the livelicll joy, and employ whole hour* at 
the exercifc. His father, urged by fuch early ai d lin- 
king indications of genius, immediately began to tech 
him fome Utile airs j and fooo perceived that bis pupil 



improved even beyond the hopes he had formed of ln'm. Mo». 
Half an hour was generally lufBcient for Lis acquiring "~ v " 
a minuet or a httle long, which, when once learned, 
he would of himfelf ptiform with taSe and cxprclfion. 

At the age of fix yr<r» he had made fuch a progrcft 
a< to be able to compofc Ihoit pieces for the harpfi- 
cho-d, which his iather was obliged to commit to pa- 
per for him. From that time nothing made any im- 
preffion upon him but harmony ; and infantine amufe- 
ments loll all their attractions unlefs mutic had a fhare 
in them. He advanced fiom day to day, not by ordt- 
naiy anJ inienfiblc degree*, but with a rapidity which 
hourly excitid new furprile 111 hi> parcntb — the happy 
witneifc* of hit. progrrfs. 

liii lathtr retuniing home one day with a ftrangcr, 
found little Mozart with a pen in his hai:d. " What 
art you writing," laid he ? " A concerto for the harp, 
fichoid," replied the child. u Let us fee it (rejoined 
the father) ; it is a marvellous concerto without doubt." 
He then took the paper, and faw nothing at firll but a 
mafs of notes mingled with blots of ink by the ma! ad- 
drtfs of the young compofer. who, unilcillcd in the ma- 
nagement of the pen, had dipped it too freely in the 
ink; and having blotted and fmeared his paper, had en- 
deavomtd to make out his ideas with his fingers ; but 
on a clufer examination, his father was loll in wonder ; 
and his eyes delighted and flowing with teats, became 
rivaled to the notes. •• See (exclaimed he to the 
fliangcr) how jull and regular it all is! but it is im- 
poflible to play it ; it is too difficult." «« It is a con- 
certo (faid the child), and mull be pia&ifcd till one 
can play it. Hear how this part goes." He tbeo fat 
down to perform it ; but was not able to execute the 
pafFages with fulUciefit fluency to do jullice to hi* own 
ideas. Fxtraordiuaty as hi* manual facility was uni- 
verfally allowed to be for hi* age, it did not keep pace 
with the progrefn of his knowledge and invention. Such 
an initanee of intellectual advancement, in a chil l only 
fix years of age, is fo far out of the common road of na- 
turc, that <.ve can only contemplate the faci with afto- 
niihmect, and acknowledge, that the poflible rapidity of 
mental maturation in not to be calculated. 

in the year 1702, his father took him and his filler 
to Munich, wi.ere he performed a concerto before the 
elect in, which excited the admiiation of the whole court ; 
nor was he lefs applauded at Vienna, where the cmpe! 
r«i called him the Utile Joreerer. 

Hih father gave him lellons only on the harpfichord; 
but be privately tai-^it himfelf the violin and hia 
command 01 the iu'trument afforded the elder Mozart 
the ut:noll iiirprifc, when he one day at a concert took 
a fecond »i-jlm, an I acquitted himfelf with more than 
paiTaolc- addrtis. Tiui genius fee* no olHacies. It 
will not therefore excite uur wonder, if hi« conltant fuc- 
ctfs in whatever he aumpted begot an unbounded con- 
bdence in his own powers | he bad even the laudable 
hardihood to undertake to qualify himfelf for the firfl 
violin, and did uot long remain luort of the necelljiy 
p'.-oficiei.cy. 

He bad an ear fo correct, that he felt the molt mi- 
nute difcorddf.cy ; ar.d fuch a fondnefs for lludy, tliat 
it was frequently neceflaty to lake bun by fo.ee from ' 
the inftnunent. '1'his love of application never dimi- 
niihed. He cvciy day paflcd a confiderable time at his 
UarpilcborJ, an J generally jjracliled till a ktc hour at 

ni^bt. 
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hit gcniiti, than la ftrhhtra for the following raroinJ Man 
was conferred upon him. He vifited Bologna, thea at """«—"' 
famous for harmonic excellence at Naples where the 
celebrated theorift Martini was amar.cd to fee a Ger- 
man boy work and execute the theme of a rogne which 
he prefented to him. in the extraordinary ftyhr in which 
Mo-/.art acquitted himfelf He next went to Florence. 
Florence even enhtneed the culogiuma which Bologna 
had lirifhed upon him. 

During the holy week he arrived at Rome, and af- 
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nu»ht. Another chsraclerillical trait of real geniut ; 
J always full of it* object, and loft at it were in itfelf. 
In the year 176) he made, with hit father and filler, 
hia firft grand muGcal journey. He vifited Paris ; and 
was heard by the French court in the chapel-royal at 
Verfaiuea, where hit talent on the organ wss admired 
even more than on the harpftchord. At Paris the mu- 
fical travellers give two concerts, which procured thera 
the higheil reputation, and thediftinAion of public por- 
trait*. It was here tint a frt of fonatas for the harp- 

fichord, fome of hit ear lie ft compofitions, were engraved filled at the Mijirerr in the Sixtine chapel t which per- 
and publifhed. formance it jullly cooiidercJ at the nt pit ultra of vocal 

From Paritthey went to London, where they alfo mufic. Thiscircomftzncc claims particular t>otice, at w 
gave two concent, conGfting of fymphoniet compofed during a proof of another faculty of his mind, only to 



by young Mo/.'srt, who even at that early age fang 



al- be equalled by thofe wonderful powers which he had 
hi* already demonftratrJ. He was prohibited from taking 
* copy of thit Mifrrerr, and therefore piqued himfeit 
on retaining it m tiis memory. Hiving heard it with 
attention, he went home, made out a manufcript from 
reeollection, returned the next day to the chapel, heard 



fo with much cxpieflion, and praebfed publicly with 
fifter. Mozart played already at fii;ht, and in a con- 
cert, at which the king wis one of hit auditors, a bafs 
bring placed before him at a ground, immediately ap- 
plied to it a ir.o'l beautiful melody. Thofe who arc 

heft acquainted with the extent of fuch a tafk, will be the piece a fecond time, corrected the rough draught, 

the moft aftonifhrd at fuch mature familiarity with the and produced a tranferrpt which furpritcd all Home, 

intricacies of the fcience, and fuch prompt and ready m- This Alifmir formed a frorer numerous in itt parts 

mention in fo juvenile a mind and extremely difficult of execution. Hit mind had 

From London, where Mo/art alfo publifhed fix fo- embraced and retained the whole ! 

n»ta« for the harpfichord, the snufical family went to He foon after received from the Pope the order of 

Holland, thence again to France, and in 1 766 returned the gilt fpur j and at Bologna was complimented, by sn 

to Silzburg. There this extraordinary youth remained unanimous decihon, with the title of Member and Ma- 

more than a year in perfect repofe; devoting the whole jltr of the Phil- hsrmouic Acadmty. At a proof, pro 

of his time to the ftudy of competition, the principles) foma, of his qualifications for thit academical honour, 

of which he fcrutinir.ed with the depth and penetration a fogue, for four voices, in the church ftyle, was re- 

of confirmed manhood. Emma nut I Bat h, Haffe, and quired of him, and he wat (hut up alone in his chamber. 

Handel, were his chief guides and models ; though he He completed it in half an hour, and received his it- 



In 1768 he again vifited Vienna, where Jofeph II. 
enga?rd him to let to muitc a comic opera, entitled. 



.*iegleacd the old Italian maflers. 
again 
o let I 

J.a F'mtn Semfliee, which obtained the approbation of 
HafTe and MetataiVo. At the houfe of the prince of 
Kaunitr, it often happened that the firft Italian air 
which came to htnd would he given him, that in the 
prelcnce of the company he might add to it aceompani- 
mcnts for numerous inftrumcntst which he would write 



was flo- 



ploma. This evinced that he 
condantly at his command, and that his 
red with all the riches of his beloved feience. 

The opera which he compofed for Milan was called 
Mubr 'tdtUtt. This piece procured him la ferittnra fur 
the grand opera of the carnival of 1771, which was hit 
/.•Wo SuUm. At length, after a tour of fifteen months 
he returned to Salzburg. 

In 1771 Mrvtrt vifited Patis; but not relifhing the 
in the firft ttsje of excellence, and without the leaft pre- mufic of that capital, he foon quitted it, and returned 
meditation- This is at once a proof with what acute- to his do nr. eft ic comforts. In 1781, at the requeft of 
nefs of obfervation he had liftened to the mufic of the the elector of Bavaria, he compofed the opera of fdt- 
heft milkers ; how intimate he had already rendered tnenro for the carnival of that year. The general merit 
himfelf with the characters, capacities, and effefts of of this opera is fo great, that it might ferve alone for 
the different inftroments t and what flcill he had acqui- the baiit of a diftinguilhcd reputation. At his twenty, 
red in that abftrufe art of mixed combination which, fifth year he was invited to Vienna, where he continued 
while it calculates the conjoint effect of founds, as they fr reading, as from a centre, the tafte of hi« compoii- 
regatel the eftahlifhed laws of harmony, accommodates lions through all Germany, and the luftre of hia name 
the different parts to the fcales, tones and powers of over the whole of Europe. 

the rcfoc&ive iiiftrements by which they are to be exe- Of all the virtuofi of the piano fotte who then crowd- 
ctitcd. It wat at this time alfo that, although but ed Vienna, Morart wat much the moft fkilful. His 
twelve years of age, be compofed the mufic for the con- finger was extraordinarily rapid ard tafteful, and the 
fecration of the church of orphans, at the performance execution of his left hand exceeded every thing that had 
of which he himfelf prefided. before been heard. His touch wat replete with dcli- 

In 1769 Mozart again trturned to Salzburg, where cacy and expretTion; and the profound ftudy he had be- 
l e became maitrt dt corner!. Not having yet feen Ita- (lowed on hit art, gave hit performance a ftyk the moft 
ly, in December of the fame year he fct out for brilliant and finifhed. His compofitions had a rapid 
that feat of the fine arts. Thofe talents which had al- circulation ; and in every new piece the conniMffeur* 
ready excited the admiration of Germany, France, and were ftruck with the originality of its call, the noveky 
England, now awakened in that land of mulical tafte of the paffages and the energy of the effect, 
the moft lively cnthufiafm. Jofeph I L fohciiow for the perfection of the < 

In 1 1 he had no foontrr given perfoul proof* of opera, engaged Mozart to compofc a piece He 

1 
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Uaxvi. eordtngly prrduccd L* enlevement du Serai! s performed 
*— v " "' for the firft time in 1781. It excited the jealoufy of 
the Italian company, who therefore ventured to cabal 
againft it. The emperor, addrefling himfelf to the 
compofer, faid, " It is too fine for our cars, my dear 
Mozart, and moft charmingly crowded with notes." 
** Preciiely what it ought to be," replied the fpirhed 
mufician, who juftly fufpe&ed that thia remark had 
been fuggeaed to Jofeph by the envious Italians. 
" Though I cannot defcribe, aa an auricular evidence, 
(fay* the faithful author of the biography), the ap 
plaufet and the admiration which thia opera produced 
at Vienna, yet I have witnefled the enthufiafm it exci- 
ted at Prague among all the connoifTeurs, aa well as 
among thofe whofe eara were lefa cultivated. It waa 
faid, that all which had been heard before waa not mu- 
fic: it drew the moft overflowing audiences: every 
body was amazed at ita new traita of harmony, and at 
paflagea fu original, and till then fo unheard from wind 
inftruments." 

The cautious reader will perhaps hefitate to admit, 
in ita fuller! extent, thia account by the author of the 
biography; but even after an allowance for fome exag- 
geration, the moft phlegmatic will grant that much mutt 
have been atcbieved by this great mafter, to afford a 
bafis for fo glowing a piclure of the meiit and fuccefs 
of L' enlevement da Scroti. During the composition of 
this opera, he married Mademoifclle Weber, a diftin- 
guiihcd virtuofa 5 and the piece was ftippofed to owe 
to thia felicitous circumftance much of that endearing 
character, that tone of tendcrnefs, and that expreffion 
of the fofter paffioiis, which form ita 




" The Marriage of Figaro," which was in the 
higheft repute at all the theatres, was in the year 1787 
transformed into an Italian opera ; and Mozart, at the 
in (lance of the emperor, (ct it to mufic. This piece 
waa highly received everywhere, and kept pofTcffion of 
the theatre at Prague during almoft the whole of the 
winter in which it firft appeared : numerous extracts 
were made from it, and the fonga and dances of Figaro 
were vociferated in the ftreets, the gardens, and the ta- 
verns. Mozart came that very winter to Prague, and 
performed in public on the piano forte. His auditors 
art all times lifteaed to him with admiration; but 
he played extempore, and indulged the 

"1 fallies of his fancy, which he fome- 
more than half an hour, every one waa 
with the moft enthufiaftic raptures, and acknow- 
ledged the unrivalled refources of his imagination. A- 
bout this time the manager of the theatre contracted 
with him for the compofition of a new opera, which, 
when produced, was called II diffoluto Pimift, or Don 
Giovanni. His reputation waa now fo exalted, that the 
Bohemians piqued themfelvea on the circumftance that 
this opera waa compofed for their entertainment. 

But this fame, this great and oniverfal applaufe. had 
not yet produced to the admired artift any iolid advan- 
tages ; he had obtained no place, no fettled income ; 
but fuhfifted by his operas, and the inftruaions and oc- 
casional concerts which he gave. The proBts of thefe 
proved infufficient for the ftyle which he was obliged 
to fupport ; and his finances became much deranged. 
The critical fituation in which he now found himfelf, 
him refolve to quit Vienna, aad feck an afylum in 
SurFt. You. II. Part I. 
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London ; to which metropolia he had often been invi- 
ted ; but Jofeph nominating him tompofiteur de la 
chambre, though, with a very inadequate falary, he was 
induced to accept it j and Germany had the advantage 
of retaining him. 

It is lamentable that premature genius too rarely en- 
joys a long career : The acceleration of nature in the 
mental powers feems to hurry the progrefs of the ani- 
mal ceconomy, and to anticipate the regular clofc of 
temporal exiftence. 

In the year 1791, Mozart, juft after he had received 
the sppointment of Maitrc de chnfellt of the church of 
St Peter, and when he was only thirty-five years of 
age, paid the laft tribute ; and left the world at once 
to admire the brilliancy, and lament the fhoitnefs of hi* 
earthly fojournment. 

Indefatigable, even to his desth, he produced, during 
the laft few months of his life, his three great mafter 
pieces La Flutte Enchantie, La Clcmcnce de 77/*/, and 
a Requiem, his laft production. La Flutte Enchantee was 
compofed for one of the theatrea at Vienna ; and no 
dramatic Oho could ever boaft a greater fucccfa. Every 
air ft ruck the audience with a new and fweet furprife ; 
and the tout enfemble was calculated to afford tlie dcepell 
and moft varied impreffons. This piece had, in fact, 
fo great a number of fucceffive representations, that for 
a long time it was unncceflary to confult the opera- 
bill ; which only announced a permanent novelty. And 
the airs fele&cd from it, and repeated throughout the 
empire, aa well in the cottage as in the palace, and 
which the echoes have refounsled in the moil diftant 
provinces, favoured the idea that Mozart had adually 
the defign to enchant all Germany with his Flutte En- 
chantee. 

La Clemencc de Titut was requefted by the ftates of 
Bohemia for the coronation of Leopold. The compo- 
ser began it in his carriage during his route to Prague, 
and amifhed it in eighteen days. 

Some circumftanccs attending the compofition of the 
piece which we have already mentioned as the laft ef- 
fort of his genius, are too interefting to be omitted. A 
(hort time before his death, a il ranger came to him with 
the requeft that he would compofe, as fpcedily as pof- 
fible, a requiem for a catholic prince, who, perceiving 
himfelf on the verge of the grave, wifhed, by the exe- 
cution of fuch a piece, to foot he his mind, and familia- 
rife it to the idea of his approaching diflblution. Mo- 
zart undertook the work ; and the ftranger drpofited 
with him aa a Security 400 ducats, though the fum de- 
manded was only 303. The compofer immediately be- 
gan the work, and during its progrefs felt his mind un- 
ufually raifed and agitated. He became at length fo 
infatuated with his requiem, that he employed not only 
the day, but fome hours of the night in its compofition. 
One day, while he was converting with Madame Mo- 
zart on the fubjeet , he declared to her that he could not 
but be perfuaded that it was for himfelf he was writing 
this piece. His wife, diftrefled at her inability to dif- 
fipate fo melancholy an impreffion, prevailed on him to 
give her the /core. He afterwards appearing femewhat 
tranquillized, and more mafter of himfelf, fhe returned 
the /core to him, and he foon relapfed into his former 
defpondency. On the day of his death he alked for 
the requiem, which was accordingly brought to his bed: 
M Was I not right (faid be), when I declared that it 
Nn 
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Motvt. wit for myMf I w»« composing thi* funeral piece?" have acquired fome credit for their judgm wit befm he 
' And the tears trickled from hii eyes. Thi* produc. could be ambitiout of their applaufc. Iudeed be ca- 
tion of a man, impreffed during its compofition with a tcrtaintd fo juft a fenfe of fcicntific elevation and in- 
prefentiment of hi* approaching death, it unique in it* portance, that he would infill upon refped. And the 
kind, and contain* paflaget which have frequently drawn Icall noife or idle babble, while he waa at the ir.iW 
Kara from the performer*. ment, excited a difpleafure which he waa too i:-.digr.iot 
Only one complaint cfcaped him daring hit malady : to conceal. Once, to the honour of hit feelings, he 
«« I muft quit life (faid he), prtcifely at the moment fuddenly rofc from hit feat, and left his inattentive au- 
when I could enjoy it, free from caie and inquietude j ditory to experience the keen though filent rcpnnchof 
it the very time when, independent of fordid fpccula- infulted 

tion*, and at liberty to follow my own principles and Hit mind wa* by no mean* unlettered j nor »u it 
inclination*, I fhould only have to write from the rnv embdlilhcd with one fcience alone. He was mafterof 
pulfrs of my owu heatt : and I am torn from my fa- frvcral language*, and had made "conCderable progied in 
mily juft when in a firuation to ferve it." Mozart, at the mathematics He wis honeft, mild, genrrout, full 
the time of h : * death, wa* conGderably involved in of franknef* ; and u ith hi* friend* had an air at tmce 
debt ; but Vienna and Pi ague difputed the honour of amiable, gay, and free from the leaft lindure of pe- 
and children. dantry. 

Far from viewing with envy the fitccrf* of others, a 
weaknef* too clofely interwoven in the general nature of 
man, he wa* always juft to the talent* of his fellow pro- 
frflott ; and valued and refpe&ecr merit wherever he 
found it ; a clearer proof of which cannot be adduced 
than the following circumftancc : At a concert, where 
a new piece compofed by the celebrated Jofcph Haydn 
wa» performed, a certain mufician, who never difcorered 
any thing wor-.hy of praifc except in hit own produc- 
tion*, did not fail to criticifc the muftc , exclaiming to 



providing for hi* 

The countenance of this great mafter d?d not indi- 
cate any thing uncommon. He was fmaO of ttature ; 
and, except his eyes, which were full of fire, there wa* 
nothing to announce fuperiority of talent. Hit air, 
unleft when he waa at the harpfichord, waa that of an 
abfent man. But when he wat performing, hi* whole 
• phyfiognomy became changed : a profound ferioufneft 
recalled and fixed hit eyet ; and hit fentiments were ex- 
preflcd in every movement of hit mufcles. Never hat a 
mufician more fuccrfsfully embraced the whole extent 

of hit art, and (hone with greater luftre in all its depart- Mozart, " There now 1 there again ! why, that u not 
menu. Hit great opera*, no left than hi* moft fimple what / mould have done:" "No; neither fhould I 
fongs; hi* learned fymphonie* a* well a* hia miry (replied Moxart); but do you know why! Bccaufe 
dance* — all carry the tramp of the richeft imagination, neither you nor 1 fhould have been able to conceive 
the deepeft fenubility, and the pnreil fade. All hia it." 

workt devclope the originality or hit gtniut ; and inv MUMBO Jumbo, a ftranrc bugbear employed by 
ply a mind gre'.t tnd exalted ; an imagination which the Pagan Mandingoet (fee Manmng, Sufpl.) for the 
ftrike* out for ilfdf a new courfe. He therefore me- purpofc of keeping their women in fubjcdion. Poly- 
ritt to be ranked with that fmall number of original gamy being allowed among thefe people, every man 
geniufct, thofe pktnomtna fptendida, who form an epoch jnarrira at many wive* at he can conveniently maintain; 
in their art, by carrying it to peifedion, or - 
an unknown career. 



It it in the employment of wind inflrumenti that 
Mozart dilplayt bit greateft power*. His melody i* 
always fimple, natural, ar full of force ; and expreflVt 
with prccificn the (cntirocntt and individual Situations 
of hit perfonages. He wrote with extraordinary faci- 
lity. •• La Clrinract iU Titut" the leader will recoiled, 
coft him the ftudy of hut eighteen days s and hit rr- 
qvirm, which if equal iu length to an opera, was pro- 
duced in four weeks. It it alfo worthy of remark, that 
the overture to his Dsn Giovanni was not begun till 
the night before the piece was to be performed. At 
midnight, after having devoted the evening to amuiV- 
ment, he locked himfclf up in hit ftudy, and compofed 
it in a few hours. Hit memory wat wonderfully 



and the confrquence it, that family qumcU 
rife to fuch a height, that the hufband't authority it 



not fnfBcient to rcttore peace among the ladies. On 
thefe occaGcnt, the interpnfitibu of Muml y-fumfo it 
called tn ; arid it it alwayt dccifive. Thi* ft range mi- 
nifter of juftice, who is either the hufbind him (elf, or 
fome pcrfon inllru"cd by him, diiguifed in a tort of 
mafquerade habit, made of the bark of trees, and ann- 
ed with the rod of public authority , announce* hit 
coming by load and difmal fcrcams in the wood* near 
the town. He begins the pantomime at the approach 
of night ; and at loon at it it dark, he enters the ti>wn, 
and proceed* to the Bmiong or market-place, at which 
all the inhabitant immediately aflemblc. 

It may eafily be fuppofed that this exhibition it not 
much HfsJhcJ by the women : for at the pcrfon in dif- 
tive, as we may judge from his copying by recoiled ion guile it entirely unknown to them, every married fe- 



the miftrtrt at Rome But a fad equally aftonilhing 
it, that, foon difcovering the eagerneft of people to pro- 
cure hi* works, and fearful that they might be pirated, 
it wa* his conftant cuftom to transcribe from the fcortt 
of his fonatat onlv a part for one hand, and at the pub. 
tic performance to fupply the other by memory. 

He very early began to difplay that true dignity of naked, tied to a poll, and feverely icourged with Mum- 
an artift which renders hia indifferent to the praifc* of bo's rod, amidft the fhoutt and dcrifioa of the whole 
thofe who are unqualified to judge. The commenda- afTemrily . and it it remarkable, that the reft of the wo- 
tiont of the ignorant great he never confidcrcd at fame, men arc thcloudell in their exclamations 00 thit occafioo 
Hi* hearer!, whether the wealthy or the titled, tnuft agai aft their unhappy lifter. Daylight puts an end to tbta 



male fufpcdt that the vifit may poflibly be intended 
for hcriclt; but thry dare not refufe to appear when they 
are fummoned , and the ceremony commences with fongs 
and dances, which continue till midnight, about which 
time Mum bo fixct 00 the offender. Thtt unfortunate 
vidim being thereupon immediately feized. 
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indecent and unmanly revel. It is truly aftonifliing that 
the women mould be deludtrd by fo clumfy an im- 
potlure, and that the men mould fo faithfully keep 
their own fecrrt. That the women are deluded fecma 
evident ; for Mr Park alfurcs uj, that the drefs of Mum- 
bo is fuffered to hang on a tree at the entrance of each 
town ; which could ha'dly be the cafe, if the women were 
not perfuaded that it is the drefs of fome fupernatuial 
brine. 

MUMSHY, a Perfian fectcttry or writer. 

MUN^UB, in the language of Bengal, a dignity or 
command conferred by the emperor. 

MUNSUBDAR, a dignitary or commander. 

MURRAY (William), afterward. Earl of Mans- 
field and Lord Chief Juitice of England, was the fourth 
(on of David Vifcount Stormont. He was bom on 
the 2d day of March 170; at Perth, in the kingdom 
of Scotland, of which kingdom hit father was a peer. 
His refidence in Scotland, however, was of ihort dura- 



M U R 



The graces of his elocution, Imwevtr, produced their Matfay. 
ufual effect with a certain clafs of people, who wi 
not believe that fuch bright talent) could afl">ciate v/ith 
the more folid attainments of the law, or that a man of 
genius and vivacity could be a profound lawyer. A* 
Pope obferved at that time, 

The Temple late two brother ferjeants faw, 
Who deem'd each other oiaclcs of law ; 
With equal talents thefe congenial fouls. 
One lull'd the exchequer, and one ftunn'd the roDi , 
Each had a gravity would make you fplit, 
And Ihook his head at Murray a* a wit. 



It is remarkable that this ridiculous) prejudice ac- 
companied Lord Mansfield to the en i of his judicial 
life, in fpite of daily p'oufs exhibited in the court of 
King's Bench and in the Houfe of Lords, of very pro- 
found knowledge of the abltrufeft points of jurifpru- 



*ion {.for he was carried up to London at the early age dence. Lord Chefterfield has given hit fanftion to i.hit 
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of three years. Hence his total exemption from the 
peculiarities of the dialect of his native country. 

At the age of fourteen he was admitted as a king's 
fcholar of Weftminfter fchool 5 and during his retidencc 
in that feminary, fays his contemporary Bifhop New- 
ton, he gave early proofs of his uncommon abilities, 
not fo much in his poetry, as in his other exercifes ; and 



opinion. In a letter to his fon, dated Fib. 
12. 1754, he fays, «• The prefent Solicitor General 
Murray has left law than many lawyers, but he haa 
more practice than any, merely upon account of his elo- 
quence, of which he has a never-fai'ing ftream." 

In the outlet of Lord Mansfield's life, it will be the 
lefs furpriling, that a notion fhould have been entertain- 



not To much in his poetry, as in his other exercdes ; and teis lurpniing, that a notion mould have been entertain- 
particularly in his declamations, which were fure tokens ed of his addicting himfclf to the purfuits of Belle* 



and prognoftics of that eloquence which gtew up to 
fuch maturity and perfection at the bar, and in both 
houfes of pailiamcnt. At the election in May '723, 
he tlood hrit on the lift of thofe gentlemen who were 
fent to Oxford, and wa» entered of Chrift Church, June 
the 18th, in that year. In the year 1727 he had taken 



Lettret too much, when the regard fhewn to him by 
Mr Pope, who dcfpotically ruled the regions of liter- 
ature at that period, is confidered That gre-.t Poet 
fecmed to entertain a particular affect 'on for our young 
lawyer, and waa eager to Ihcw him marks of hit regard. 
He addreffed to him his imitation of the fith Epittle of 



the degree of B. A. and on the death of King George the Firft Book of Horace; and even condefcended to 

. l . T^- a .t r- -r.t . ■ l i-- u:. n • , 1. . ..r _i .1 »*_ 



the Fitft, was amongft thofe of the 
pofed verfes on that event. 

In April 1724 he was admitted a itudent of Lin- 
coln's Inn. though he (till continued to rcfidc much in 
theuniveriity; where, on the 26th of June 1733, he took 
the degree of M. A. and foon afterwards left Oxford, 
determined 10 make the tour of Europe before he fhould 
devote himfclf fenoufty to bufinefs. About this period 
he wtotc two letters to a young nobleman on the ftudy 
of ancient and modern hiftory, which are publill»cd by 
bis biographer Mr Holliday, and (hew how amply hot 
own mind wat then ttoicd with general literature. 

On his return to "England he commenced his legal 
ftudiet; but proceeded not in the way then ufually 
adopted, of labouring in the chambers of a fpecial 
pleader, or copying (to ufe the words of Blackltone) 
the traih of an attorncy't office. Being bleflcd with 
the powers of oratory in their higheft perfection, and 
having foon an opportunity of difplayiug them, he very 
early acquired the notice of the chancellor and the 
judges, as well a* the confidence of the inferior prac- 
tifert. How much he was regarded in the houfe of 
lords, Pope't well-known couplet will prove : 

Graced as thou art with all the Dower of words, 
So known, fo honour'd at the houfe of lords. 



become his mailer in the ait of elocution. '* Mr Mur- 
ray (fays his biographer) wag one day furpriled by a 
gentleman of Lincoln's Inn, who could take the liberty 
of entering his rooms without the ceremonious intro- 
duction of a fcrvant, in the lingular act of practiling 
the graces of a fpeaker at a glafs, while Pope fat by in 
the character of a friendly preceptor. Mr Murray, on 
this occafion, paid that poet the handlbrae compliment 
of, Tu ts miH Miccnat (a) " 

Whatever propenfitiet this Uprightly lawyer might 
have towards polite literature, he did not permit them 
to divert hit attention from hit profctTion. He foon 
diftinguilhed- himfclf in an extraordinary manner, at 
may be fecn by thofe who arc convcifint with, or chufc 
to refer to the Books of Reportt. In the year 1736, 
the murder of Captain Portcoas by a mob in Edin- 
burgh, after he had been reprieved, oceafioned a cen- 
fure to fall on that city, and a bill of pains and pe- 
nalties wat brought into Parliament again't the Lord 
Provoft and the corporation ; which, after various modifi- 
cations, and a firm and unabated opposition in every ftage 
of its progrefs, pafled into a law. In both Houfet Mr 
Murray was employed at an advocate, and fo much to 
the fatisfaction of his clients, that afterwards, in Sep- 
tember 1743, be was prefcuted with the freedom of 
Edinburgh in a gold box, profcQcdly, as it wat decla- 
N n 2 red. 



(a) It it thus that eminence is attained even by genius, and Mr Murray was properly employed ; though we 
^o not clearly perceive the ufe of the glafs, when his mailer waa watching all his gciturea. 



Digitized by Google 



M U R [ 384 ] M U R 

Mamy. red, for hit fignal (mice* by liu fpceches to both Houfea On tbe day the King'i birth-day *n kept, they dinej 
L » of Parliament io the conduct of that bufuicfs. at the Dean of* Durham** at Durliam ; thi< Fawcru, 

On the 24 th of November \ - jH, he had married Lady 



Elizabeth Finch, daughter of the Earl of Winchell'ea, 
and in the month of November 1742, wa* appointed 
Solicitor General in the place of Sir John Strange, 
who refigncd (a). He likewife was choftn to repre- 
fent the town of Boroughbridge in Parliament, for 
which place he waa alfo returned in 1747 and 1754. 

In the month of March 1 74^-7 he waa appointed 
one of the managers for the impeachment of Lord 
Lovat by the Houie of Commons, and it fell to his lot 
to obferve 00 the evidence previous 10 the Lords giving 



Lord Ravenfworth, Major Davifou, and one or two 
more, who retired after dinner into another room. Tbe 
converfation turning upon the late Bilhop of Gloti. 
cc Iter's preferments, it was allied who was to have lut 
prel>end of Durham ? The Dean faid, that the l*!t news 
from London was, that Dr John ion wa* to have it; 
Fawcett faid, he waa glad thu Johnfon got off fo well, 
for he remembered him a Jacobite fevcral years igo, 
ami that he ufed to be with a relation of his uho »as 
very difafTcclc', one Vermon, a mercer, where the 1'ie- 
tender't health waa frequently drui.k. This pafEng 



their judgment. This tafk he executed with fj much among a few familiar acquaintance, w** thought no 
canJour, moderation, and gentleman- like propriety, that more of at the lime : it fprcad, however, fo much in the 
Lord Talbot, at the conclulion of his fpecch, paid him North (how 1 never hcatd accounted for), and reached 
the following compliment : " The abilities of the learn- town in fuch a manner, tlut Mr Pctbam thought it ne- 
ed manager who juft now fpoke, never appeared with ceffary to defire Mr Vane, who was a friend to Fsw 



greater (plcndour than at this very hour, when hia can- 
cour and humanity has been joined to thofe great abi- 
lities which have already made him fo confpicuous, that 
I hope one day to fee him add luftre to the dignity of 
the lint civil employment in this nation." Lord Lovat 
himfelf alfo bore tcftimony to the abilities of hia adver 
fcry : " I thought ciyfelf (fays hia lordfhip) very much 
loaded by one Murray (c), who your I.ordfhipa know 
was the bittcreft evidence there waa againtt me. I have 
fince fuffered by another Mr Murray, who, I mutt fay 



cett, and who employed him in his bufincfs, to write to 
Fawcett, to know it he had faid this of Johnfon, and if 
he had, if it was true. , 

" Thu letter waa wi itten on the 9th of January ; it 
came to. Newcattk the Friday following. Fawcett 
was much furpiifcd ; but the poll going oat ia a few 
hours after its arrival, he immediately acknowledged 
the letter by n long, but not very explicit, anfwer. 
This Friday happened to be the club day of the neigh- 
bouring gentlemen at Newcalile. As foon as Lord 



rith pkrafurr, ia an honour to hi* country, and whole Raveofworth, who waa a patron and cm/ layer of Faw- 

eloqucncc and learning ia much beyond what ia to be ecu, came into the town, Fawcett acquainted him with 

cxprcft by an ignorant roan like me. I heard him the eaiiaordinary letter he had received ; he told him 

with pleafure, though it was again It me. I have the that he had already anfwered it ; and being alked to 

honour to be bis relation, though perhaps he neither fhew the copy, faid he kept none ; but dented Lord 

know* it nor value* it. I with that hi* being born in Ravenfworth to recollcft if he held fuch a converfation 

the North may not hinder him from the preferment that at the Dcanry of Durham the day appointed for the 

hi j merit and learning defeive." biith-day. Ravenfworth recolledcd nothing at all of 

During the time that Mr Murray continued in office, it : they went to the club together, and Ravenfworth 

he fupported, with great ability, the adminitlration went the next morning to fee hia mother in the neigh- 

with which he was connected ; and, of courfe, rendered bourhood, with whom he ftaid till Monday; but this 

hiiufclf obnoxious to thofc who were in opposition, tlung of fuch confcquencc lying upon his thoughts, he 

Nothing, however, could be urged either againtt hia returned by Newcattlc. He and Fawcett had another 

public condud or his private life ; but he was involved convcrfation ; and iu endcavotu ing to refrefh each other's 

mi fome trouble by an ill devifed tale, concurring with memory about this dreadful delinquency of Johnioo, 

the known principle* of the family of Stormont, to Fawcett faid he could not recollect politively at fuch a 

snake bim fufpe&cd of Jacobitilm. Of thi* affair, a full diftance of time, whether Johnfon drank thefc healths, 

and particular account ia given by the late Lord Mel- or had been prcfent at the drinking of them, but that 

combe in the following word* t Murray and Stone had done both fevcral time*. Ra- 

*' Meffrs Murray, Fawcett, and Stone, were much venfworth waa cxceffivcly alarmed at this with relation 

acquainted, if not fchooUfellows, in earlier life. Their to Stone, on account of his office about the prince ; 

fortune led them different way* ; Fawcett'* was to be a and thu* the affair of Johnfon was quite forgotten, and 

country lawyer and recorder of Newcattlc. Johnfon, the epifode became the principal part There were 

now Difhop of GloiKctUr, was one of their affociatea. many more conferences between Ravenfworth and Faw- 
cett 



(b) On thi* occafion a doggrel poem wa* publifhed by one Morgan, a perfon then at the bar, entitled, *' Tbe 
Caufidicade." in which all tbe principal lawyer* were fuppofed to urge their refpeaive claim* to the poft. At 
tU« conclusion it i* faid, 

Then Murray, prepar'd with a fine panegyric 
In praife of himfelf, would have fpoke it like Carrie Ic ; 
But the Prefident flopping him faid, " Aa in truth 
" Your worth and your praife is in every one'* mouth, 

" 'Ti« :.- 'I'-Ih to urge what's notorioufly known, 
" The office, by merit, is your** all mutt own ; 

The voice of the public approve* of the thing, 
" Concurring with that of the Court and the " 1 

(c) One of the evidence* again!} him. 



Digitized by Google 



M U R 



t 285 ] 



M U R 



upon Ah fubjea, in which th« latter always per. a letter, addriffed to the Lord Bilhop of Gloitctfler, .V^n^ 

' fifted that Stone and Murray wtre ptefent at the drink- acknowledging, in the moft explicit tcrmi, that bit 

rog, and did drink thofe health*. It may be obferved Lordfhip was innocent of the charge which he had been 

here, that when he vra* examined upon oath, he furore the inilrjment of bringing againil him. 
to the year 1731 or J732. et kteft. Fawcett corner On the ?c\anceme.it of c^ir Dudley Rider to the 

up a* ufual about hi* law butiueii, and is examined by chief juliicefhip of the King'* blench in 17,-4, Mr 



up a* 1 
Meffr* 



■- — - » ^ * m * — © m 1 m A| 

Pelham and Vane, who never hU hear;! of Mur- Murray focctedid him a» attorney jeneral ; and on hia 



ray^ or Stone being named: he is afktd, and anfwers death, November 1756, a^ain became his fucccflbr as 

only with relation to Johnfon, never mentioning cither chief jiiitice, when he was created Ljrun of Mansfield, 

of the others; but the love of hi* country, his king, in the county of Nottingham, with remainder to the 

and pofterity, burned lb drongly in R.aveufwurih'a hciis male ot hi* body lawfully begotten, 
bofom, that he could haw; no red till he had difcovered As faun as Lord Mansfield was rtlabliford in the 

thia enormity. Accordingly, when he came to town, King's bench, he began to make improvement* \r. the 

he acquainted the miniftry and almoil all bis great practice of that court. On the 12th of November, 

friend* with it, and infifted upon the removal of atone, four day* after be had taken hi* feat, he made a very 

The mimilry would have flighted it a* it deferred j but ncceffary regulation, obfer»ing, '• Where we have m, 

a* he perfided, and had told fo many of it, they could doubt, we ouj'ht not to put the parties to ttaf tJrlny 

not help laying it before the king, who, though he and npcBCC <jI 'a farther argument ; nor leave other per- 

himfclf flighted it, wa* advifed to examine it ; which fons, who may be intereftcd in the lelermination of a 

examination produced this moft injudicious proceeding point fo gencr j, unnccriTai ily under the anxiety of fi.f 

•aWAiW.in parliament*." pence." 

(MtrVifei 1 hi* is Lord Melcombe'a account; and the fame The anxiety of fufpence, from this period, wa* 1,0 

author inform* u», that Mr Murray, when he heard of longer to be complained of in the court of Kir>g*t 

the committee being appointed to examine this idle af Bench. The regularity, punctuality, wd dispatch of 

fair, tent a mcflage to the king, humbly to acquaint the new chief julticc, afforded fuch general fatisfacf i^n, 

him, that if he fhould be called before fuch a tribunal that they, in procefa of time, drew into that court molt 

on fo fcandaloua and injurious an account, he would re- of the caufes which could be brought there for deter- 

fign hia office, and would refute to anfwrr. It came, mination. 

however, before the Houfe of Lords, 2 id January 1753, Sh- James Burrow* fay*, "I am informed, that at 

on the motion of the Duke of Bedford. the fittings for London and Middlesex only, there arc 

The debate wa* long and heary, faya Lord Md- not fo few as 800 caufes fa down in a year, and all dif. 

combe ; the Duke of Bedford'* performance moderate pofed of. And though many of them, efpecially iu 

enough . he divided the Houfe, but it wa* not told, for London, are of confiderable value, there are not more, 

there went below the bar with him the Earl Harcourt, upon ar. average, than between 20 and 30 ever heard uf 

Lord Townfbend, the Bilhop of Worcefter, and I<ord afterwards in the fhapc of fpecial verdidj, fpectal cafe*, 

Talbot only. The Bilhop of Norwich and L»rd Har motions for ucw trials, or in arrcft of judgment. Of a 

court both fpoke, not to much purpofc ; but neither of bill of exception* there hat been no in dance (I do not 

them in the lead fupported the Duke's quellion. include judgments upon criminal profecution* j they arc 

Upon the whole, Lord MeJcombe concludes, " It 
wa* the word judged, the word executed, and the word 
fupported point that I ever taw of fo much expecta- 
tion." 

The King, hi* late Majefty, viewed it in its true 
sight ; tod it reported to have laid, " Whatever they 
were when Weftminller boy*, they ate now my very 
rood friends." He waa likewife, at we have been in. 



neceflary confequence* of the convictions). My reports 
give but a very faint idea of the extent of the whole buli- 
ncft which come* before the court : I only report what 
I think may be of ufe aa a determination or illudiatioii 
of fome matter of law. I take no notice of the nume- 
rous qucdion* of fact, which arc heard upon affidavits- 
(the mod tediou* and irkfome part of the whole bufi- 
neCs). I take no notice of a variety of contedatioiu, 
formed by a gentleman connected with the family of which, after having been fully difcuffed, are decided 

without difficulty or doubt. I take uo notice of many 
cafet which turn upon a condro&ion fo peculiar and 
particular, a* not to be likely to form a precedent for 
any other cafe. And yet, notwithllanding this imraen- 
fity of bulinefa, it is notorious, that, in confequence of 
method, and a few ride* which have beejt laid down to- 
prevent delay (even where the parties themfelve* would 
Stone (fee Stokb, in this Suffl ), went to Fawcctt't willingly content to it), nothing now hang* in court, 
chamber* in the Temple, and dcGrcd an interview. Be- Upon the lad day of the very Ian term, if we exclude 
ing told by the fervan t that hia madcr wa* not at home, fuch motion* of the term as by defire of the parties went 
he renewed hi* vifit very early next morning, and dc- over of course as peremptoriet, there was not a tingle 
dared hi* rcfblution to wait till Mr Fawcett fhould matter of any kind that remained undetermined, except, 
rife, the Uundrefs having inadvertently confeflcd that ing one cafe relating to the proprietary Lordthip of Ma- 
he wa* dill in bed. Fawcett, upon this, left hi* thorny ryland, which wa* profeftedly poflpooed on account of 
pillow with reluctance ; for tomething fharper than the prcfent Gtuation of America. One might fpeak to 
thorn* (fay* Mr Holliday) awaited him, which be could the fame effect concerning the lad day of any f 
■ot now poffibly avoid. The refult of the interview term for fome yean backward. 

Thef 



ant, fo delighted with- Mr Murray'a fpeech in his 
vindication, that he dtfired to have a copy of it, 
as a model of dignified and candid eloquence. Faw- 
cett, the original author of the dory, teem* indeed to 
have been a very fneaking knave, totally unworthy of 
credit. Bilhop Johnfon, who waa overlooked in the 
turmoil, excited by the fuppofed guilt of Murray and 
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Mway. c<»fw, there bad not been, from the fitTi of November 
1756 to the time of his then prefer* pub! cation, ifSth 
May 1776, a final difference of opinion in the court in 
try cafe, or upon any point whatfoever. M It it re- 
markable, too (he adds*!, that, excepting thrfe two 
cafea, no judgment given during the fame period baa 
been reverted, either in the exchequer chamber or in 
parliament i and even thefe rever'.aU were with great 
diverfity of opinion among the judges. " Of the two 
cafes here mertioned, one wai the famout quell ion con- 
cerning literary property, which the majority cf the 
judges of the court of King's Bench held to be perma- 
nent ; and in fupport of which opinion, fuch arguments 
were urged by the chref juilice, as have not yet perhaps 
been completely r.nfwered. 

The ill fuccefsof the war, which bad lately been begun 



1 
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" W'' J fftfto phi 

Srrvare, frorfut non pciffl, tone FamWiam ( o) f 

A change of adminiAration again took place in 176?, 
which introduced the Marquis of Rockingham and his 
frirnd* to govern the country ; and tbe mcafures then 
ad. Med not agreeing with Loid Mans^cld's Icniimeots, 
hr, (or the riilt time, became f.a opponent of govern- 
ment. On the bill for repealing the (tamp act, he ipoke, 
and divided again A it , and is fuppofed to have had 
fume lhare in the compofition of the proteAs on that 
occafion, though he did not fign them. In the fame 
year, he is (aid to have animadverted, with no iVnall de- 
gree of feverity, on tbe incaiitioua exp^effions of Lord 
Camden, on the affair of prohibiting the ciportalion ot 
corn, that it was but a 40 days tyranny at the outfide 



occafioned a change in the adminiftrarton ; and the con- (s). 

flifks of contending parties rerdered it impracticable for In 1767, the Diflentrrs caufe was determined, in 

the crown, at that jun&ure, to fettle a new miniftry. In which I^ord Man.field delivered a fpeech, which hat 

order, therefore, to give paufe to the violence of both fince been printed, and (hews his Lordfhip to have been 

fides, Lord Mansfield was induced to accept the poft of a Ready friend to religious toleration, as well a* to the 

chancellor of the exchequer on the 9th of April 87571 rights of the cfiablifhcd church, i he confeientious Dif- 

which be held until the 2d of July in the fame year, fenter*. therrtfelves lavifhcd upon that fpeech the higheft 

During this interval, he employed htmfcif, with great praife ; whilft others of them, in the fucceeding year, 

fuccefst to bring about a coalition ; which being effect- deluged the public prints with torrents of abufc on tbe 

ed, produced a (cries of events, which raifed the glory Chief Juftice. In that year waa the general election, 

of Great Britain to the higheft point at which it has Mr Wilkes returned from abroad, became a candidate 

ever been feen. In the lame year he waa offered, but for the city of London, and afterwards was chofen re- 

refufed, the office of Lord High Chancellor ; and in prcfentative for the county of Middkfcx. Having been 

November 1 758, he was eleAed a governor of the char- outlawed fome year* before, he now applied for a re- 



»er houfe, in the rswm of the Duke of Marlborough, 
then lately deceafed. 

For fevetal yean after this period, the tenor of Lord 
Mansfield's life was marked only with a mod fcdulous 
dilehargc of the duties of hit office. In 1 760 Geo. 1 1, 
died, and the new reign commenced with alterations 
in the admhiiftration ; which gave rife to a virulent fpi- 
rit of oppofition, conducted with a degree of violence 
and 'afpertty ncvef known at any former time. Aa a 
friend to the then adminiftration, Lo-d Mansfield was 
marked out for a more than ordinary (hare of malicious 
inveftive. It is in alluGon to this, that Warburton, af- 



June, tbe 
of King's 



ter tracing the rife and progrefs of the irreligion and li- hung out ; the 
eentioufnefs which then prevailed, and obferving that, 
amid fuch general corruption, the pure adminiAration 
of public juftice ftill afforded a cheerful confolation to 
thinking men, proceeds thus : 

" But the evil genius of England would not fuffer us 
to enjoy it long ; for, aa if envious of this laft fupport 
of government, he hath now inftigated his blacked 
agents to every extent of their malignity ; who, after 
the moil villainous infults on all other order* and ranks 
in fociety. hate at length proceeded to calumniate even 
the king's fnptemc court of juftice, under its ablcft and 
moft unblemiihed adminiftration. After this, who will 
not be tempted to defpair of his country, and fay with 
the good old man in the fecrte, 



vcrfal of that proceeding. On the 8th of 
confide ratior, of it came before the court 
Bench 5 when the judges delivered their opinions very 
fully, and were unanimous that the outlawry was (Ile- 
al, and muA be reverfed. Onthisoccafion Lord Mans- 
eld took the opportunity of entering into a fuU ftate- 
meut of the cafe, and a j unification of his own conduct. 
The reader will find the cafe reported by Sir James 
Burrow ; from whom we (hall extrad the following, 
which appears to have been tbe molt important put of 
his Lordfhip's fpeech : 

44 It is fit to take fome notice of the various terrors 
crowds which bsve attended. 



and now attend, in and about the hall, out of all reach 
of hearing what panes in court ; and the tumults which 
in other places have fr.amefully infulted all order and go- 
vernment. Audacious addrrffes in print di&ate to us, 
fiom thofe they call the people, the judgment to be gi- 
ven now, and afterwards npon the conviction. Resfoes 
of policy are urged, from danger to the kingdom, by 
and geretal confufion. 



«* Give meieavt to take tbe opportunity of thfc great 
andTefpcQable audience, to let the whole world know 
all fuch attempts arc vain. Unkffs we have been able 
to find an error which will bear us out to reverfe tbe 
outlawry, it mufi be affirmed. The constitution does 
•cot allow reafons of ftate to influence our judgment : 

God 



(d) Sec the dedication of the :th edition of the Divine Legation of Mofes, which defervrs to be read at pre- 
sent with peculiar attention, as the wotk of a man of gigantic intent*, deeply read in law a- well as in theology. 

(f.) The fpeeches in the debate were never printed ; but the fubflance of them all was eonfolidatcd fn a pam- 
phlet publifbed at the time, infilled, " A Speech agaihit the Spending auddifpeafiiig prerogative," 8vo. Since 
tepntitcd in Debtctl's Debates, Vol IV. p. 3I4. 
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»"tif God forbid it (hould I We mull not regard political to thtir intent : Leaning againft their imprcffion might Murrtr . 

1 1 * " ' confequences, how formidable foever they may be; we give a bias ihe other way. But I hope, and I know, ' v~— ■* 

are bound to fay, t"ul jfujitia, mat Calum. The con- that I have fortitude enough to reGft even that weak- 
Mitution ttuft* the king with reafona of ftate and p ill- nefs. No libels, no threats, nothing that hai happen- 
ey : He may pardon ofFencei ; it is his to judge whe- ed, nothing that can happen, will weigh a feather a- 
ther the law or the criminal mould yield. We have no gainll allowing the defendant, upon this and every other 
election. None of us encouraged or approved the com- queftion, not or.ly the whole advantage he is intitled to 
m-flion of either of the crimes of which the defender is fiom fubllantial law and juftice, but every benefit from 
eonvi&ed : none of us had any hand in hia being profe- the moft critical nicety of form, which any other defal- 
cated. As to myfclf, I took no part (in another place) der could claim under the I ke objection. The ouly cf- 
in the addrefle* for that prnfenuion. We did not ad- feet 1 feel is an anxiety to be able to explain the grounds 
*he or affift the defender to fly from juftice ; it was his upon which we proceed ; fo as to fatisfy all mankind. 
Own act, and he mud take the confequcners- None of that a flaw of form given way to in tuis cai'c, could not 
us have been confulted, or had any thing to do with the have been got over in any other." 
pnfert prefecution. It is not in our power to Hop it ; In January 1 770, Lord Manj6eld again was offered 
it was not in our power to bring it 00. We cannot the Great Seal, which was given to Mr Charles York ; 

? anion. We aie to fsy what we take the law to be. and in Hilary Term 1771, he a third time declined the 
f we do not fpeak our real opinions, we prevaricate fame offer, and the Seal was intruded to Lord Bathuril. 
with God and bur own confeiencea. The year 1770 was alfo memorable for various at- 
" I pafs over many anonymous letters I have recei- Ucks made on his Lordihip's judicial character, in both 
ved : thofc in print are public ; and fome of them have the Houfes of Lords and Commons. In one of thefe, 
been brought Judicially before the court. Whoever the the propriety of a direction given to the jury in the cafe 
Writers arc, they take the wrong way. I will do my of the king and Woodfal was called in queftion; which 
duty unawed. What am I to fear ? That mendax in- occafioncd hit Lordlhip to produce to the Houfe a co- 
Jam ia from the prt U, which daily coins falfe facts and py of the unanimous opinion of the court of King's 
falfe motives ! The lies of calumny carry no tenor to iScnch in that caufe ; which, after being much canvaf- 
me. I trull, that my temper of mind, and the colour fed and oppofed, was fuffcrcd to ft and its ground with. 
a"d conduct of my life, have given me a fuit of armour out being over-ruled. 

again!', thefe arrow*. If, during this king's reign, I On the 19th of October 1776, his Lordlhip was ad- 
have ever fupportcd his government, and affined his vanccd to the dignity of an Earl of Great Britain, by 
meafurt,** I have done it without any other reward than the title of the tail of Man$6cld, and to his male iffue ; 
the oonfeioufnefs of doing what 1 thought right. If I and for want of fuch iflue, to Louifa Vifcounlcf* Stor. 
have ever oppofed, I hive done it uponthr p«.itin them- monl, and to her heirs male by David Vifcount Stormont 
fclvrs, without any collateral views. I honour the king, her hufband. The fame title, in 1 792, was limited to 
and refpect the people. But many thing* ac quired by Lord Stormont himfclf ; who afterwards fuccecdcd to it. 
the favour of either are, in my account, objects not We come now to a period of his Lordfhio's life, 
worth ambition. I wi'h popularity; but it is that po- which furnithea an event difgraccful to the age and 
putarity which follows, not that which i* run after. — country in which the fact was committed. An union 
It is that popularity which, fooncr or later, never fails of folly, enthuiiafm, and knaveiy, had cxeited alarm* in 
to do juftice to the purfuit of noble ends by noble the minds of fome weak people, that encouragements 
means. I will not do that which my confeience ti lis ine were given to the favourers and pru/eflbrs of the Ro- 
ts wrong upon this ocean on, to gain the huzzas of thou- man Catholic faith inconfiftcnt with religion and true 
fands, or the daily praife of all the papers which come policy. The act of Pailument, which excited the cla- 
from the preh. I will not avoid doing what I think is niour, had palTed with little oppoGtion, and lull not 
right, though it fhould draw on me the whole artillery of received any extraordinary fupport from Lord Mans- 
libels, all that falfehood and tnabce can invent, or the field. The minds of the public were inflamed by art- 
credulity of a deluded populace can fwaliow. I can fay ful mifreprcientations ; the rage of a popular mob was 
with a great magiftrate, upon an oecafion, and ucder toon directed towards the moft eminent perlons. Ac- 
circumftances not unlike, * Ego has attune fenper fui, ut cordingly, in the night between Tuefday the 6th and 
invidiam virtuSt partem, g/triam, mon invidiam puiarem.' Wcdne(daythc7th of June 1 780, his Lordfhip'b houfe in » 

*' The threats go further than abufe : Perfonal vio- Blooinfbury Square was attacked by a party of rioters, . 

lence is denounced. I do not believe it : it is not the who, on the Friday and Tuciday preceding,'bad, to the 

genius of the v/orfl men of this country in the word of amount of many thoufands, furrounded the avenues of 

times. But I have let my mind at rrtr. The laft end both Houfe* uf Parliament, under pretence of attending 

that can happen to any man never comes too fonn, if Lord George Gordo? when he prefemed the petition 

he falls in fupDOrt of the law and liberty of his country from the Proteftant AfTiciation. On Tuefday evrn'ng 

(for liberty is fynonymous to law and government), the prifon of Newgate had been thrown open, all the 

8uch a fttock. too, mufl be productive of public good : combultibte part reduced to afhes, and the felons let 

It might awake the better part of the kingdom out of loofe upon the public. It was after this attempt to de- 

that lethargy which feems to have benumbed them ; ftroy the means of fecuring the viaims of criminal ju- 

jr.] bring the mad part back to their fenfes, as men in- itice that the rioters ailiulted the rcfidence of the chief 

toxictted are fometimes ftunncd into fobriety. magiftrate of the hill criminal court in the kingdom ; 

" Once for all, let it be underftood, that no endea- nor were they difperfed till they had burnt.all the fur- 

voun of this kind will influence any man who at prefent niture, pictures, books, mauufcripts, deeds, and, iu 

au» here. If they had any effect, it would be contrary fltort, every thing which fire could conXunw ia hit Lord, 
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Mnmy. fhrp's houfc ; fo that nothing remained but the walk, 
which were fern next morning almotk rei hot from the 
violence of the flames, prefenting a melancholy and aw- 
ful ruin to the eye* of the paflVtigers. For a fuller ac- 
count of thofe dreadful riots, fee Britain, n° 644. En- 
cjcloptdia. 

So unexpected wai this daring outrage on order and 
government, that it burft on Lord Mansfield without 
bit being prepared in the flighted manner to refill it. 
He efcaped with his life only, and retired to a place of 
fafcty, where he remained until the 14th of June, the 
laft day of term, when he again took hit feat in the 
court of King's Bench. •« The reverential filence (fays 
Mr Douglas) which was obfenred when his Lordlhip 
refumed his place on the Bench, was expuffive of fenti- 
ments of condolence and refpect, more effecting than the 
mod eloquent addrels the occsfioo could have luggefted. 

11 The amount of that pirt of Lord Mansfield's lof* 
which might have been eltimated, and was cspable of a 
compenfation in money, is known to have been very 
great. This he had a right to recover againft the bun- 
drrd. Many others had taken that courfe ; but his I,ord- 
fhip thought it more confiHent with the dignity of his 
character not to icfort to the indemnification provided 
•by the legiflature. His fentiments, oo the fubject of a 
1 ep j rat ion from the ftate, were communicated to the 
Board of Works in a letter, datsd 18th July 1780, 
written in confcqucncc of an application which they 
had made to him (as one of the principal fufferers), pur- 
fuant to directions from the treafury, founded on a vote 
of the Houfe of Commons, refuelling him to ftate the 
nature and amount of hit lofs. In that letter, after 
fome introductory cxprcfijons of civility to the furveyor 
general, to whom it was addrcfled, bis Lordlhip fayt, 
* Befides what is -irreparable, my pecuniary lofs is great. 
I apprehended no danger, and therefore took no precau- 
tion. But how great loever that lof» may be, I think 
it does not become roe to claim or expect reparation 
from the ftate. I have made up my mind to my mis- 
fortune, as I ought, with this confoiation, that it cime 
•from thofe whofe object manifeftry was general confu- 
lion and dellruction at home, in addition to a dangerous 
and complicated war abroad. If I mould lay before 
you any account or computation of the pecuniary da- 
mage I have fuftained, it might feem a claim or expec- 
tation of being indemnified. Therefore you will have 
no further trouble upon this from, &c. — Mam field." 

From this time the luftrc of Lord Mansfield conti- 
nued to fhine with unclouded brightnefs until the end 
of his political life, unlcfs his oppofition to the mea- 
fures of the prefent adminiftration, at the early period 
of their appointment, (hall be thought to detract, in 
fomc fmall degree, from his merit, it is certain many 
of his admirers faw, with concern, a connection with the 
opponents of government at that juncture, fcarce com- 
patible with the dignity of the chief jultice of Great 
Britain. At length infirmities preffed upon him, and 
he became unable to attend his duty with the fame 
punctuality and afliduity with which be had been ac- 
cuftomcd. It has been fuppofed, that he held his of- 
fice after he was difabied from executing the duties of 
it, from a vrilh to fecure the fucctflion uf it to a very 



particular friend. Be this as it may, the chief jultice 
continued in his office until the month of June 1788, 
• hen be fent in hia reOgnatioo. 
1 
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From this period the bodily powers of hia Lordlhip 
continued to decline ; his mental faculties, however, re- 
mained without decay almoft to the tail. During this 
time he was particularly inquifitive and anxious about 
the proceedings in France, and felt his fenfibility, in 
common with every good man, wounded by the hor- 
rible inftance of democratic infatuation in the murder 
of the innocent Louis XVI. He lived juft long enough 
to exprefs his fatisfactron at the check given to the 
French by the I'rince of Cobourg in Match 1 793 ; on the 
xoth of which month, alter continuing tome day a in a 
ftate of infenlibility, he departed this life, at the age of 
88 years. 

" In his political oratory (fays a writer of tl»e pre- 
fent times), he was not without a rival; no one bad the 
honour of furfuijing him ; and let it be remembered, 
that his competitor was Pitt. 

** The rhetorician that addreficd himfclf to Tully in 
thefe memorable words — Dcmofitetuj tilt pr«r'tp»u me 
primui effet Onitar, tu tilt ne folut — anticipated their ap* 
plication to Mansfield and Pitt. If the one poflefled 
Demoithenean fire and energy, the other was at ieaft a 
Cicero. Their oratory differed in fpecses, but was equal 
in merit. There was, at leaft, no fuperiority 00 the 
fiic of Pitt. Mansfield's eloquence was not, indeed, of 
that daring, bold, declamatory kind, fo irrefiAihly 
powerful in the momentary turtle of popular atTernblie* ; 
but it was poflefled of that pure and Attic fpirit, and 
feductive power of perfuafion, that delight*. inftrucU, 
and eventually triumphs. It has been very beautifully 
and juftly compared to a river, that meanders through 
verdant meads and flowery gardens, reflecting in its cry- 
ftal bofom the varied objects that adotn its banks, and 
lefrefhing the country through which it flows ' 

" To ill nr. rate his oratory by example, v.-ould require 
voluminous tranferipts from the records of Parliament j 
and it is unneceftary, as we can appeal to living recol- 
lection. 

" Having added weight and dignity to the officer of at* 
torney and lolicitor general', bis reputation as a fpeaker, a 
lawyer, and a politician, elevated bits to the peerage, and 
the exalted pott of chief jultice of England. He alceoded 
to the dignities of ftate by rapid Andes : they 
beftowed by the caprice of party favour or 
They were (as was faid of Pliny) liberal difpenfi 
of power upon an object that knew how to add new 
luftrc to that power, by the rational exertion of his 
own. 

" Here we can fpeak of this great man within our 
own recollection ; and however party prejudice* may 
adopt their different favourite*, and each contend in de- 
tracting from the merit of the other, it is, we believe, 
generally underftood, that precedence is allowed the 
Earl of Mankfield, as the firft magiftrate that ever fo 
pre-eminently graced that important ftation. The wif- 
dom of his deciGons, and unbiaffed tenor of his public 
conduct, will be held in veneration by Uie fages of the 
law, as long as the fpirit of the constitution, and juft 
notions of equity, continue to have esiftence. No man 
has ever, in an equal degree, poflefled that wonderful 
fagacity in difcovcring chicanery and attificc, and fepa- 
rating fallacy from truth, and fophiftry from argument, 
fo as to hit the exact equity of the cafe. He 
not jultice to be ttrangled in the nets of form. 
-Hi* 
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or, if be did, feldnm or rr«r confutted them." 
•'ference* to esprefllont which fell from him in thecourfe 
of the debate, or hi* quotation* from book*, were fo 
faithful, that they might have been faid to hare been 
repeated v/riatim. The purpofet to which be employ- 
ed thefe amazing talent* were ft.il! more extraordinary : 
if it wm the weak part of his opponent'* argument* 
that he referred to, he wa* fore to expnfe it* fallacy, 
weaknef*, or abfnrdity, in the mod poignant fatire, or 
hold it up in the moft ridiculou* point of riew. If, on 
the contrary, it were a point on which hi* adverfaries 
hid their chief ftrefs, he ftated the word* correctly : 
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Hi* re- liance opon hi* mercy through Jcfu* Chrift, I del re Mufcun*.' 
that my body may be interred a* privately as may be : 
and out of refpeet for the place of my early education, 
I fhould wifh it to be in Wellmintler Abbey." It wa* 
interred in Weil mi niter Abbey, in the fame vault wiih 
the Countcfs (who had died April 10. 1784), between, 
the late Earl of Chatham and Lord Robert Manners. 

MUSEUM, in the language of the piefeut day, i* 
a building in which are depofited i pec i men* of evey 
object that is in any degree curious, whether fnch ob- 
ject* be natural or artificial. What the word mufeum 
exprefled originally, hi* been told under that title in 



coUeaed their obviou* meaning, confidercd the force of the EncjdottJLi. 

the feveral argument* that had or might have been rai- A complete mufeum contains colle£tions of prefer, 

fed upon them, with a precifion that would induce an ved bealh, bird*, fi(hei, reptile*. Sec. ; models of ma- 

anditor nlmoft to fuppofe that he had previoufly conn- chines ; rare manufciiot* ; and indeed fpecimen* of every 

«lered the whole, and that hi* fpeech was the refult of thing ncceflary to iihiftrate phyfical fc-'ence, to im- 

much previous ftudy. prove art, to aid the antiquarian in hi* refearchc*, and 

«• It may be faid'of Mansfield a* of Virgil, that if he to exhibit the manners and cuftoms of men in diftant 

had any fault*, they might be confidered in the fame age* and nation*. As natural objects of uncommon 

manner with thofe of fome eminent fixed ftar, which, fixe or beauty, and other rare production*, were, in the 



if they exift at all, are above the reach of human obfer- 
v at ion. The luminous ether of his life was not obfeu- 
red by any (hade dark enough to be denominated a de- 
fed. On account of his defcent, local prejudice* and 
propenntic* were imputed to him, and his conduct, on 
that account, examined with a microfcopic eye ; but 
the optic through which it was viewed poffcfled a par- 
ty tinge, equally odious and deceptive. 

" His political principle* were ever confident ; and 
to preferve confiftency in fuch nations and in fnch time* 
as occupied the life of Mansfield, conftitutcs am ordeal 
ftrongly imprcfllve of virtue. It has been fatd that he 

wanted fpirit. Is the uniform oppofition of popular fity to the temple of Delphi, where they were fufpend- 



earlieft periods, confcerated to the the temple* 

were, of courfe, the firft repofttories of fuch collections, 
or, in other words, the firft Mufrumi. This, we think, 
ha* been completely proved by Profeflbi Beckmann •. • Tawntiuu, 

" When Hanno (Uy» he) returned from his diftant »•*» ii. 
voyages, he brought with him to Carthage two (kins of? ««• 
the hairy women whom he found on the Corgadca 
•(land*, and depofited them a* a mcmoi ial in the temple 
of Juno, where they continued till the delimit ion of 
the city. The horn* of a Scythian animal, in which 
the Stygian water that dcltroyed every other veffcl 
could be contained, were fent by Alexander as a 



opinion, and apparently the contempt of it, any proof 
of the aflerfion ? Hi* fpeech and conduct in the affair 
of Wilkes** outlawry, when popular prejudice ran in 
torrent*, iihiftrate each other. He defpifed (to borrow 
an exprrfnon of hi* own) that mufhroom popularity 
that it raifed without merit, and loft without a crime 



ed, with an infeription, which has been prefcrved by 
iEIian. The monftrout horn* of the wild bull* which 
had occafioned fo much devaluation in Macedonia, were, 
by order of King Philip, hung up in the temple of Her- 
cules. The unnaturally formed moulder bones of Pclops 
were depofited in the temple of Eli*. The horn* of the 
1 called Indian ant* were Ihewn in the temple of Her- 
1 at Erythne : and the crocodile found in attempt- 
fame." ttig to difcover the fources of the Nile was preferred in 
He bad a mind too great to be a/hamcd of revering the temple of I (is at Caelarca. A large piece of the 
the ordinances of religion ; and as, after the mod im- root of the cinnamon tree was kept in a golden vcflcl in 
partial inquiry, he was a firm believer of the truth and one of the temples at Rome, where it was examined by 
importance of Chrillianity, he frequented the church Pliny. The (kin of that monller which the * 



He difdained being the (lave of popular impulfc, or to fo call 
acknowledge the (bouts of a mob for the trumpet of cute* 1 



rcgwiarl 
fcftivaU. 



y, and received the holy facrament on the higher army in Africa attacked and deftroyed, and which pro- 
. Mr HoUiday ha* publilhcd a fennon, which bably was a crocodile, an animal common in tint coun- 
he fays was dictated by Lord Manifield to his friend try, but never feen by the Roman* before the Pucic 
bifhop Johnfon, and preached by that prelate before the war, was, by Rcgulus, fent to Rome, and hung up in 
Houfe of Lord*. It it a very feriou* and appropriate one of the temples, where it remained till the time of 
difcourfei but judging upon internal evidence, we mould the Numantine war (a). In the temple of Juno, in the 
not have fuppofed it the competition of the eloquent ifland of Metita, there were a pair of elephant* teeth of 
and argumentative chief jofticeof England. His Lord- 
Aiip't will, which was written with his own hand, upon 
little more than half a fhcet of paper, begin* with the 
following elegant atid pious paragraph, with which we 
(hall conclude this (ketch of his character : 

When it (hall pleafe Almighty God to call me to 
that ftate, to which, of all 1 now enjoy I can carry on- 
ly the fariaftction of my own confcience, and a full re- 
SurtL. Vot. II. Part I. 



extraordinary fixe, which were carried away by Mafi- 
niflV* admiral, and trattfmitted to that prince, who, 
though be fet a high value upon them, fent them again 
back, becaufe he heard they had been taken from a tem- 
ple. The head of a baliklc was exhibited io one of the 
temples of Diana ; and the bones of thst fea monller, 
probably a whale, to which Andromeda was ex p.: fed, 
tfcrved at Joppa, and afterward* brought to 
O o Rome. 



( a ) We think, with the trmnflator of Beckmana'* Hillary, that this animal was not the crocodile, but the Sea 
co*flriffor. Sec Boa and Smmmt, E»cjtL 
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lAaTevm. Rome. In the lime of t'aufanias, the hoaJ of the cele- 

c " v bratcd Caledonian boar was (hewn in one of the templet 

of Greece ; but it wa» then dcftitute of brittle*, and had 
fuffered confiderably by the hand of time. The mon 
Uroiu tu(k« of thia animal were brought to Rome, after 
the defeat of Anthony, by the Emperor Auguflus, 
who caufed them to be fufpendcd in the temple of Bac- 
eh us. \ polloniua tclla us. that he faw in India fume 
of thofe nuta which in Greece were preferved in the 
templea at curinfities." 

1 hough thefe curiofitics were preferred in the templea 
for purpnfca very different from thofe for which our 
collection* are made, there can be no doubt but that 
(hey contributed to promote the knowledge of natural 
hiftory. If it be true, as Pliny and Strabo inform us, 
that Hippocrates availed himfclf of the accounts which 
•wete hung up in the temple of J-Efculapiu* of different 
difeafea, and of the medicines and mode of treatment 
by which they were cured -, it will eafily be believed, 
that the natural hiftorians availed thcmfelves, in a fimilar 
manner, of the variou* rare object* whkh were prefer - 
ved in the temples of the other god*. This, we fee, 
Piiny actually did. 

Suttoniua inform* us, that Auguflus had, in his pa- 
lace, a collection of natural curiofitiea •, and it ia well 
known that Alexander gave ordera to all huntfmen, 
bird-catcheri, nfhermen, and othera, to fend to Arid otic 
whatever rare animals they could procure. M. Beckmann 
feems to be of opinion, that the firft private mufcum 
waa formed by Apuh-iui, who, next to Ariftotle and 
hia fcholar Thtophraftus, certainly examined natural 
objects with the grcalert ardour and judgment; who 
caufed animals of every kind, and particularly fifh, to 
be brought to him cither dead or alive, in order to de- 
fcribe their external and internal parts, their number 
and frtuation, and to determine their charaetrrifing 
marks, and eftablifh their real namet ; who undertook 
dittant journeys to become acquainted with the fecrrU 
of nature ; and *ho, on the Gitulian mountain*, col- 
lected petrifactions, which he conudtred as the effrda 
of Deucalion'* flood. 

The principal cai.fe why collection* of natural curio- 
fitiea were fcarce in ancient times, muft have been the 
ignorance of natural.;* < in regard to the proper means 
of preferring fuch bodict at foon fpoilof conupt. Some 
meihod* were indeed known and practifed, but they 
were all defective and inferior to that by fpirit of wine, 
which prevents putrefaction, and which, by ita perfect 
tranfparency, permita the object* which are covered by 
it to be at all limes viewed and examined. Thcfe me 
thoda were the f*me as thofe employed loprtfcrvc pro- 
viliont, or the bodies of great men deceafed. They 
were put into fait brine or honey, or were covered over 
with wax. Thus the hip-wpotarnu*, described by Co- 
lumn*, wat fent to him from Kgrpt preferved in fait. 
The body of Agtfipolit Ki- .- of Spr.rta, who died in 
Macedonia, wat fent home in honey ; the celebrated 
purple dye of the ancient* wat preferved frefh for many 
year 1 by the fan e mean* ; and at this day, when the 
Oriental* are defirou* of tranfporting full to any diftancc, 
they cover them over with wax. 

In thofe centuries which are ufually called the middle 
ages, the ProfeJTor finds no traces of what can be called 
a mufcum, except in the trcafurie* of emperors, kings, 
and princes, where, bcQdcs articles of great value, cu- 



riofities of art, antiquities, and relics, one fometimes Wtm 
found fcarce and Angular foreign animals, which were f 
dried and preferved Such objecta were to be feen in^""*-* 
the old trealury at Vienna ; and in that of St Denit was 
exhibited the claw of a griffin, fent by a king of Per- 
fra to Charlemagne ; the teeth of the hippopotamus, 
and other thingt of the like kind. In thefe collection!, 
the number of the rarities always increafed in propor- 
tion as a tafte for natural hiftory became more preva- 
lent, ami at the extenfion of commerce afforded better 
opportunities for procuring the produAlons of remote 
countries. Menageriet were eftablifhed to sdd to the 
magnificence of courta, and the fluffed fkins of rare am- 
mal* were hung up as memorials of their having c rifted. 
Public libraries alfo were made receptacles for fuch na- 
tural curiofitics as were from lime to lime pnfrnted 10 
them ; and a* in univrrfities the facidty of medicine had 
a hall appropriated for the difiecSsM of human bodies, 
etiriofities from the animal kingdom were collected 
thrre alfo by degrees ; and it is probable that the pro- 
feffors of anatomy firft made attempts to prefcrve dif- 
ferent parts of animals in fpirit of wine, as they were obi - 
gid to keep them by them for the ufe of their fcholart ; 
and becaufe in old times dead bodies were not given up 
to them at at prefent, and were more difficult to be 
obtained. Private collection* appear for the firft time 
in the 16th century ; and there ia no doubt (fays our 
author) that they were formed bv every learned man 
who at that period applied to the lludy of natural 
hiflory. 

MUSHROOM, a fungus, of which fume of the 
principal fpecies have been defcribed in the F.mcjdo. 
fiidia under the generic name Acericis. There u, 
however, one fpecies not mentioned there — the Belttt 
birfutm of Bulliard, which is certainly worthy of no- 
tice, fince one of the French chemifta has lately ex- 
tracted from it a bright, mining, and very durable yellow 
dye. Thi* p'tt-y la-ge mufhroom grows commonly 
on walnut and apple-trees. Ita culouritg mattir is 
contained in abundance, not only in the tubular part, 
but alio in the parenchy-r.a of the body of the muffe- 
room. In order to extract it, the mufhroom it pound- 
ed in a mortar, and the liquor thence obtained it boil- 
ed for a quarter of an hour in water. An ounce of 
liquor it fufficiert to communicate colouring-matter to 
fix pound* of water. When the liquor has been (train- 
ed, the fluff to be dyed it put ir.to it, and boiled for a 
quarter of an Itour. All kindt of Huff receive thi* co- 
lour and retain it , but on linen and cotton it i* lei* 
bright. I Ins colour may be modified, in a very agree- 
able manner, by the effect of mordant*. 

The proceft fucceeded beft on (ilk. When thi* fub- 
flarcc, after being dyed, is made to pafs through a bath 
of loft foap, it acquires a mining golden yellow colour, 
which ha* a perfect rcfemblance to the yellow of that 
filk employed to imitate embroidery in gold, and which 
has hitherto been brought from China and fold at a 
dear rate, a* the method of dyeing it it unknown ia 
Europe. The yellow colour extracted from thi* nurfh- 
rocm may be employed alfo with advantage for ] 
ing in water colours a* well as in oil. 

MUi'SUDDlES, in Bengal, writers, 
officers of government. 

MUZCOOKET,allowancet to 
money. Sec Zemin das, $*pp!. 

NABOB* 
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Nabob "M^ ABOB, or Nowab, a title of courtcfy given in In- 
A ^ dia to Mahomedan* high in itation, particularly 



g""*"^' provincial governors. 

The Sum's NADIR, it theaxitof the cone project- 
ed by the fhadow of the earth : fo called, becaufc that 
axit being prolonged, give* a poiot in the ecliptic dia- 
metrically op polite to the fun. 
NAIB, « deputy. 

NAKED, in architecture, at the naked of a wall, water, they plant beacon* of a g 



on piles to the height of fix or eight feet above thcNuuowrr. 
ground ; the floor and tides are laid with planks, and ' 
the afcent is by a ladder. In tbofc bays or inlets 
which are flickered from the fuif, they erect them 
fomctime* fo ncai the ir.argin of the water as to admit 
the tide to flow under, and wafli away the ordure from 
below. 

In front of their villages, and a little advanced in the 



&c Is the lurface, or plane, from wheace the projeo 
tures axifc ; or which lervet aa a ground to the projec- 
tures. 

NANCOWRY, or Snuav, at it u fometimes called, 
it one of the Nicobar ifle*, and fituated nearly in the 
centre of the clulter (See Nicobar, Entyct.). Its 
length may be about eight miles, and ita breadth nearly 
equal. The ifland of Comcrty, which ii near it, it 



it, which they 



more extcnuve, but does not perhaps contain i 
land, being excavated by a very large bay from the fea. 
The fpace between thclc two iflands forms a capacious 
and excellent harbour, the eaflcrn entrance of which is 
flickered by another iilaod, called Tiikut, lying at the 
dittance of about a league. The inlet from the weft is 
narrow, but fufficiently deep to admit the largcll (hip* 
when the wind is fair. 

The Danes have long maintained a I'm all fettlcment 
at ttiis place, which (lands on the northern-mott point 
of Nancowry, within the harbour. A frrjeant and 
three or four foldicrs, a few black (laves, and two rufty 
old pieces of orduaoce, compote the whole of their elta- 
bhflicncnt. They have here two houfes; one of which, 
built entirely of wood, is their habitation ; the other, 
foimcily inhabited by their nufikmaj>ies, ferves now for 
a ftorchoufe. 

Thcfe iflands are in general woody, but contain like- 
wife fome portions of clear land. From the fummits 
of their hill* the piofpccts are often beautiful and ro- 
mantic. The foil is lich, and probably capable of pro- 
ducing all the vaiiout fruits and vegetables common to 
hot climates. The natural pioductiuns of this kind, 
which mostly abound, are cocoa nuts, papuu, plantains, 
kmcs, tamarinds, beetle nut*, and the meiiri, a Ipccics 
of breadfruit ; yarn?, and otheT roots are cultivated and 
thrive } but rice is here unknown. The man^ojivin tree, 
wliofe fruit i* fo juftly extolled, grows wild ; and pine- 
apples of a delicious flavour are found in the woods. 

Of all the Nicobar dies NancowTy and Comerty are 
laid to be the bed peopled ; the population of both be- 
ing fuppofed to amount to eight hundred. The natives 
of Nancowiy and of the Nicobar iflands in general, live 
io villages on the fca-fliore, and never erect their habi- 
tations inland (a). Their houfes are of a cucular form, 
and are covered with elliptical domes, thatched with 
graf* and the leaves of cocoa nut. They are railed up- 



adorn with tufts made of grat's, or the baik of lon e tree. 
Thefe objects are difcernible at a great ditlance, and are 
intended probably for Lardmaiks ; their houfts, which 
are overfliaduwed by thick groves of cocoa-nut lias, 
Icldotn being vilible from a'ar. 

The Nicobarcans, though indolent, are in general 
robi.ll and well-linibcd. Their features ate fomcwhat 
like the Malays, and their colour it nearly timuar. The 
women are much inferior in Itature to the men, but 
more active in ail domellic affair*. Contrary to the 
cuflom of other nations, the women (have the hair of their 
heads, or keep ft clofe cropt, which gives them an un- 
couth appearance, in the eyes of (tranters at kali. 

The inhabitants of Nancowry perform, evcty year, a 
very extraordinary ceremony in honour of the Lead. It 
ia thus defcribed by Lieutenant Colcbiooke j 

" On the anniverfary of this fctlival, if it can be fo 
called, their houfes are decorated with gai lands of 
flowers, fruits, and branches of trees. The people of 
each village auemble, drdt in their bell attire, at the 
principal houfe in the place, where they fpend the day 
in a convivial manner ; the men, lilting apart from the 
women, fmoke tobacco, aud intoxicate thcmklvis ; 
while the latter are tiUiiing their children, and employ* 
cd in preparation! for ttic mourniul bufluefs of the 
night. At a certain hour of the afternoon, announced 
by itriking the Gcung, the women let up the mult dif- 
tnal howls and lamentations, which they continue with- 
out inter million till about fun ft i } when the whole 
party get up, and walk in prooefliou to the burying, 
ground. Arrived at the place, they form a circle 
around one of the graves, when a itakc, planted exactly 
over the head of the enrpfe, is pulled up. The woman 
who is nearclt ot kin to the dccealcd, Aeps out fiocn 
the crowd, digs up the lkull, and draws it up with her 
hands. At light of the bones, her Itrength fcein* to 
fail her , Ihc Ihricks, (he lob* , and tears of angutfli 
abundantly fall on the mouldering object of her pious 
care. She cleats it fiom the earth, krapes ofi the 
fettering flcfli, and laves it plentifully with tlic milk of 
frefti cocoa-nuts, fupplied by the b) (landers ; after 
which fne rub* it over with an infufion of fattioii, and 
wraps it carefully in a piece of new cloth, it is then 
depotited again in the earth, and coveted up; the (take 
is rephiiited, and hung with the vaiious trappings and 
Oui implo 



(a) The great Nicobar ifland is perhaps in exception, where, it is {aid, a race of men rxifts, who are totally 
difie-ent in their colour and maimers. They are confidered as the Angina ot the country. 1 hey live in the 
intciior parti among the mountains, and commit ftetiucnt depredation* on the peaceable inhabitant* of the coatt*. 
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then to the other grave* ; and the whole night u fpent 
in repetition, of thefc difmal and difguftfol rite*.! 

*' On the morning following* the ceremony is con- 
cluded by an offering of many fat fnine ; when the la- 
crificc made to the dead affords an ample feaft to the 
living : they befmear themfelves with the blood of the 
fliughtcrcd hog*, and fome, more voracioua than others, 
eat the flelh raw. They haw various ways, however, of 
drcfling their meat, but always eat it without fak. A 
kind of parte made of the meliri, ferves them for bread 5 
and they finilh their repafl with copious potations of 
taury, an inebriating liquor." 

The Kicobareans are hofpitable and honeft, and are 
remarkable for a Ariel obfervance of truth, and for 
ity in adhering to their engagements. Such 
theft, robbery, and murder, are unknown in 
thefc iflands ; but ibey do not want fpirit to revenge 
their injuries, and will 6ght refolutdy, and flay their 
enemies, if attacked or unjuftly dealt with. Their only 
vice, if this failing can be fo called, is inebriation ; but 
in their cupa they arc generally jovial and good-hu- 
moured. It fometimcs, however, happens at their 
feafls, that the men of different villages fall out 5 and 
the quarrel immediately become* general. In thefe 
cafes they terminate their differences in a pitched battle ; 
where the only weapons ufed are long flicks, of a hard 
and knotty wood. With thefe they drub one another 
rooft heartily, till, no longer able to endure the coafliet, 
they mutually put a Hop to the combat, and aH get 
drunk again. 

NANKAR, ancient allowance to zemindar, in land 
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JKEEN, or Nau-kihg, is a well known 
fluff, which derives its name from the ancient capital of 
China (See N*n-bhmg, Eneyel.). It ia, however, ac- 
cording to Van Braam, manufactured at a great diftance 
from that city, in the diftrict of Fong-kiang-fou, Atuatcd 
in the foulh-caft of the province < f Kiang-nam upon 
the fca-fhore. The colour of nankeen is natural, the 
down of which it is made being of the fame yellow 
tinge with the doth. The colour, as well as fuperior 
quality of this cotton, feems to be derived from the foil ; 
for it is faid that the feeds of the nankeen cotton dege- 
nerate in both particulars when tranfplanted to another 
province, however little different in its climate. The 
common opinion, that the colour of the ftnff is given 
by a dye, occafioned an order from Europe, fome 
years ago, to dye the piece* of nankeen of a deeper co- 
lour than they had at that period 5 and the rcafon of 
their being then paler than formerly ia a* follows : 

Shortly after the Americans began to trade with 
China, the demand increafed to nearly double the quan- 
tity it was pojfible to furnilh. To fupply this deficiency, 
the manufacturers mixed common white cotton with the 
brown ; this gave it a pale caft, which was immediately 
remarked , and for tlits lighter kind no purchafcr could 
be found, till the other was exhaufted. A» the con- 
fumptioo is grown lefs during the laft three years, the 
mixture of cotton is no longer neceffary, and nankeen 
is become what it was before. By keeping them two 
or three years, it even appears that they have the pro- 
perty of growing darker. This kind of fluff mud be 
acknowledged to be the ftrongett yet known. Many 
perfons have found that clothes made of it will lad three 



NAPLES-Ybllow, called alfo Neapolitan earth, in 
Italian GialMine, and in French Jaunt dt Naples, k 4 
beautiful pigment, concerning which we have much in. 
formation from the indefatigable Beckmann. "It has 
(far* be) the appearance of an earth, is of a pale orat.ee. 
yellow colour, ponderous, granulated, exceedingly hi. 
able, does not efflorefee, nor become moift when expo- 
fed to the air, but when applied to (be tongue item* 10 
adherr to it. Wlien reduced to a fine powder, k re- 
mains for fome time fufpended in water, but foon de- 
polits itfelf at the bottom in the form of a Aim*. When 
boiled with water, the water, at lead fometimcs, is ol>- 
fcrved to have a fomcwhat feline tafte. It doe* not rf- 
fcrvefce with acids, but is in part diffolved by aqua rrgia 
(nitre-muriatic acid). In the Are it emit* no (ulphurc- 
ous vapour, is difficult to be fufed, and by that opera- 
tion undergoes no material change, only that h* colour 
become* fomewhat redder. When ruled with colour 
left glafs, it give* it a milk-white colour, a fore proof 
that it contain* no iron ; and, with inflammable Arb- 
ftance*, there is obtained from it a rrgulaa which has 
the appearance of a mixture of lead and antimony. 

" This artick is brought from Naples for the molt part 
in the form of an earthy crufl about three or four lines 
in thkknef*, and k fometime* retains the form of the 
vefftl in which k ha* hardened. It can be procured ahb 
as a fine powder, as the colourmen keep rt fometimcs 
ready pounded for ufe." 

About the nature of the fubftance called Naples yel- 
low there has been much diver (ity of opinion. Moft of 
thofc who have written about it, conudcr k as origi- 
nating from fire, and as a volcanic production of Mount 
Vefuvius or Mount ./Etna | others have pronounced it 
to be a natural ochre. Guettard thought it rather a 
kind of bole ; but Pott approached nearetl the 



by affcrting it to be an artificial preparation •. Fou- • IA, 
geroux is entitled to the merit of having proved thk,*/^ ' » 
and of having (hewn the poffibility of preparing it. Ac-'' lJ> ' 
cording to his experiment*, Naples veil aw witl be ob 
tainrd, if you boil for feven or eight hours, fit ft over a 
(low and then over a flrotig tire, a mixture finely pal* 
verifed of twelve part* of pure whke lead, one part of 
alum, one part of fal ammoniac, and three part* of 
diaphoretic antimony y (white oxyd of antimony by f fg^a 
nitie). But before Fougemux, who may have obtain- t t» A.*£ 
ed an account of the proccis during his travels through /v»r, 
Italy, a more certain proccis was publifhed in the year ' 7 s *- 
1 7 5 H, by Ciambattitta Pafferi, in his intetetting work 
on the painting of earthen watt %. The articles to be , b V-TJ 
employed, according to this author, are, ** one pound rjLV- ^ 
of antimony, a pound and a half of lead, one ounce a{S^-<» 
aSant at ftttia, and the fsme quantity of common •'?*>*' 
fait." I am inclined (fays M. Beckmann) to think' 
that this receipt was not unknown to Fougcroux, and 
that be confidcrcd alume di feceia to be alum. Pro- 
feflor Leoohardi, a man of very found karning, has 
trariflated this expreflian by the word alum. 1 will, 
however, freely confefs, that I confider alume di fetcia 
sot to u-can alum, but fait of tartar, or potato. Paf- 

fcri 
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N-jpv», ferj fay*, that the proportion* any b« varied different 
way* | and he give* fix other receipts, in which he dace 
not mention aJume diftccia, but only ftccia ; and this 
word certainly meant wt'mheft* or wincftnoc (tartar). 
Profeflbr Leonhardi himfelf feem* to confirm thii opi- 
nion, by tying, that Vaino, profeflbr of chemiftry at 
Naples, baa translated " the afties of wine Iee»" (c inert t 
hnffftorii) by the words aJume di feccia. 

After Fougeroux'* paper was printed, De la Lande 
publifhed a receipt which he had received from the 
well-known prince San Severe, and in which lead and 
antimony only are employed ; but no mention is made 
eitber of alum, tartar, or any other fait. This receipt 
i* as follows : 

Take lead well calcined and Afted, with a third part 
of its weight of antimony pounded and lifted alio. Mix 
thefe fubflanccs well together, and lift them again 
through a piece of nlk. Then take large flat earthen 
difhes, not varnifhed, cover them with white paper, and 
fpread out the powder upon them to the depth of 
about two inches. Place thefe difhes in a potter's fur- 
nace, but only at the top, that they may not be expo- 
fed to too violent a heat. The reverberation of the 
flame will be fufficicnt. The difhes may be taken out 
at the fame time as the earthen-ware, and the fubttancc 
will then be found hard, and of a yellow colour. It is 
then pounded on a piece of marble with water, and af- 
tjctwards dried for ufc. 

The enamel-painters in Germany prepare a yellow 
glaaiog, not very different from the real Naples yellow, 
by a prescription, according to which, " one pound of 
antimony, fix ounce* of red lead, and two ounces of 
white fand, are to be ruled together. The produce, 
which appear* quite black, is to be pounded, and then 
fufed again ; and this procefs is to be repeated till the 
whole mals becomes thoroughly yellow. Half a pound 
of this ma l> is to be mixed with two ounces of red lead, 
and afterwards fufed ; and by this tedious procefs an 
orange-yellow pigment will be obtained " 

All artifl* who {peak of the ufe of Naples yellow, 
give cautions againft applying iron to it. as the colour 
by tbefe means becomes greeuifh, or at leaft dirty. For 
this reafon, it muft be pounded on a ftonc, and {craped 
together with an ivory fpatuli. It is employed chiefly 
rn oil painting, becaufe the colour is (otter, brighter, 
and richer than thst of ochre, yellow lead, or orpiinent, 
and becaufe it far exceeds thefe pigments in durability. 
- It is employed in particular when the yellow ought to 
have the appearance of gold, and in this refped it may 
be prepared with gum water, and ufed as a water co- 
lour. A ftill greater advantage of it is, that it is pro- 
per for enamel painting, and on that account may be 
employed on porcelain or earthen ware (a). Profeflbr 
Ilcckmann, however, recommends to artifta to examine 
whether the oxyd prepared from wolfram, by boiliog in 
the muriatic acid, which has a beautiful yellow 
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might not be ufed in the fame manner as Naples yellow. 

NARDUS. Under this generic term we have, in 
the Encyclopedia, given, from the PhilofofMcol Tranf. 
aHionj, a defcription of the plant or graf* which Dr 
, at the fpikenard of the ancient*. It u 
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our duty, in this place, to inform our reader*, that Sir 
William Jones, in the ?d and 4th volume* of the Afiatic 
Rtfiarchn, ferrrw to have completely proved that the 
fpikenard of Die fcor ides »nd G»Im, or Nardut Jndita, 
was a very different plant from the Andropogon of Dr 
Blar.e, and that it grows- in a country far diltatit from 
Afi.fi ran. The prods brought by the illullrious prcfi-?ciit 
of tlx Aliat'c Society, in lupport of his own opinion, 
are too numerous and cirtun-Jtantial to be introduced 
into fuch a wcrk as this. We (hall therefore only give 
one of them j which though, when frparated from the 
reft, it loie* much of iu force, mult be allowed, even 
finely, to have great weight. 

The true Indian fpikenard i* crmft Redly called by 
the Arab* Sttmtu/u'l Mind; for So they tcanflate the 
name of it in Diofcotidc*. Now (fays Sir Williae;) I 
put a fair and plain rutftion ftverally to three or four 
MufTiilman phyfeunt: " What is the Indian n*me of 
the plant which the Arab* call Sumbulu'l Hind V 
They all anfwered, but tome with more rtadinefs than 
other*; Jitamanti. After a pretty long interval. I 
flu wed them the fpike* (as they arc called) of '/"•/-- 
mam'i, and afked, what w;ut the Arabic name of that 
Indian drug •' They all anfwercd readily, SumlJu'l 
hind. The fame evidence may be obtained in this 
country by any other European who feck* it ; end it 
among twelve native phyGcians, vcrfed in Arabian and 
Indian philology, a fingle man (bould, after due couli- 
deration, give different enfwers, 1 will cheerfully fub- 
mit to the Roman judgment of nan liquet. But the 
Jitumam'i* evidently belongs to the natural order 
which Lmncus calls aggrrgMe ; with the following cba- 
raStri ; 

Calyx, fcaree any ; mnrgin, hardly difcernible. Co- 
rolla, one petal ; tube fumewhat gibbous ; border five 
cleft. Stamina, three Anthers. Pijtula, Gtrm bent at h ; 
one Style erect. Seed, (bliury, crowned with a pap- 
pa*. Root, librou*. Leavtt, hearted, fourfold ; radi. 
cat leavtt petioled. 

It appeal* therefore (continue* the learned author) 
to be the Protean plant Valerian, a lifter of the Moun- 
tain and Celtkk Nard, and of a fpecic* which I fhould 
defcribc in the Linnean ftyle, I'alerutna Jatamami 
Jlori&vt tr'tandrii, joliit ccrdatii qaattmu, radicaiiiut ft' 
tiolat'u. The radical leaver, rifing from the ground, 
and enfolding the young ftcm, arc plucked up with * 
part of the root, and being dried in the fun or by an 
artificial heat, are fold a* a drug, which, from iu ap- 
pearance, ha» been called fpikenard. The Jatarnanri 
is a native of the m it remote aud hilly parts of India, 
fuch as Ni ri'i, Marang Butan, near which Ptolemy 
fixe* the native foil of the Nardue Jndica. It grows 
erect above the furfscc of the ground, rcfcroblitig an ear 
of green wheat ; and when recent, it has a faint odour, 
which is greatly iacreafed by the Ample procefs of dry- 
ing it. 

NAR.ES (James), do&or of imific, an eminent K _ p;^ 
compofer and teacher to that fciencc, under whom fome new'tdk. * 
of the In it muGcians of the prefent day received the 
whole or part of their education, waa the fon of Mr 
Nam, who was, for many years, fteward to Moutaguc 
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(a) In the Memoirs of the Academy of Sciences for 1767, Fougeroux has proved that the giallolino prepared 
by him produced on porcelain a' much more beautiful colour than the Naples yellow fold in the (hops. 
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and Willoughby, earlt of Abingdon. He was born, as 
well as hi* brother, the late Mr Juftice Nates, at Stan- 
will inMiddlefeat the former in I7|y, the latter in 
1716. Hu mufieal education he commenced under 
Mr Gates, then maflcr of the royal choriftera; and 
completed it under the celebrated Dr Pcpnfch. Thus 
prepared, he officiated, for fome time, as deputy to Mr 
Pigott, organid of Windfor ; but on (he migration of 
Mr Salilbury, organiil of Yo-k, in 1734, was choftn 
to fucceed him, being then only nineteen. It it related, 
on undoubted authority, that, when the old muiicun 
firft faw his intended fucc< (Tor, he faid, rather angrily, 
" What! is that child to fucceed me!" which being 
Ktemiorcd to the organiil elect, he took an early op 

rrtunity, ou a difficult fcrvice being appointed, to play 
throughout half a note below the pitch, which 
brought it into a key with feven {harps; and went 
through it without the (lighteft trior. Being alked 
why he did fo > he faid, that be only wiihed to (hew 
Mr .Sal (bury what a child could do." Hit knowledge fn 
all branches of hit profeffioti was equal to his practical 
(kill in this inltarce ; and, during hi rcftr'cncc at York, 
where he was abundantly employed as a teacher, and 
where he married, Mr Naret, by his good conduit, at 
well at profcffional merit, obtained many powerful 
friends. Among the foremoft ef thefc was Dr Fon- 
tayne, the refpcctable and venerable dean of Yorkj 
who, when Dr Green died, towards -the la ter end of 
1755, exerted his intered fo iucceUfuUy, that he ob- 
tained for him the united places of organiil and com- 
piler to his majedy. He removed Uicrefore to London 
in the beginning of 1756 ; and, about the fame time, 
was created doctor in mufic at Cambridge. 

On the rcfigration ot -Mr Ga?cB, in 1757, Dr Narcs 
, obtained alfo the place of mader of the chorillerst 
which having been, for a Jong time, without increase, 
. notwithstanding trie increafe of ex peaces attending it, 
. was, by -royal tsvour, augmented about 177., tit it with 

• the faUry of the viol id ; and, on the revival of that place 
for Mr GrofdflL in 1777, with that of luunift, which 
was annexed to it for ever. It was in this tituation 

• that Dr Naret fupeiintcndid the education of many 
pupils, who have fince become famous ; particularly Dr 
Arnold, who, though with him only for a (hott time, 
was highly d<dingui(hcd by him for talents ai d appli- 
cation. The anthems and fcrvicta which Dr Nans 
produced, as compofcr to the royal chapel, were very 

- numerous ; many of them have Gnce been printed, and 
many which cxitl only in manuscript i I ill continue to 
be performed in the choirs with much edict. Having 
been originally a mufician rather by accident than 
choice, with very drong talcntt and propensities olfo 
for literature, Dr Narc* was particularly attentive to 
expref* the fenfe of the words he undertook to fet ; and 
was the fird who attempted to compote the Te Deum 
-for the choir fervice, in fuch a manner as to fet off the 
sentiments it contaios to advantage Before his time, 
it had been fet rather to a regular drain of chatint then 
to any exprtffive melodies. The merits of Dr Nares 
were not overlooked by his toyal patrons, whom he had 
occasionally the honour to attend in private, thoc^h 
not a part of his rcgu'ar duty. To manned his rcfpecl 
and gratitude for them, he compofed his dramatic ode, 

^entitled The Royal Padoral, the word* of which 




written by Mr Bellamy, 

Ethic Amuftments. 

In July l^o, Dr 
health, to reftgn the care of the 
place he was fucceeded by Dr Ayrton, bit pupil and 
valued friend. In hit dxty-eighth year, a coiuhtutioa, 
never robud, gave way, aad -he died on February ic. 
1783. Tellimony ha* been borne to the merit* of Dr 
Narcs by (everal writers, but more particularly by Mr 
Mzfou, iu his preface to a book of anthems, printed (or 
the ufe of York CVh ... ; *nd in his late Efiaya on 
Church Mufic, page 1 ,8. The late Lord Moraington, 
fo well known for mufictl talents, frequently confuhed 
him; and Sir John Hawkins derived advantage from 
bis acquaintance, in the progicft of his Hidoty of Mu- 
fic. Throughout life, he was not left rtfpec:ted as a man 
than admired as a muficisn . he had a vivacity that rcn- 
• dered his fociety alwayt pleafing ; and a generout coo- 
tempt for every thing bafc, that manifefted itfclf on all 
proper occaftons, and very judly commanded cilecm. 

His piinted works arc thtfe : 1. Eight Sets of Lef- 
fons for the Harpuchord ; dedicated to the Right Hon. 
Willoughby Earl of Abingdon. Printed in 1748 , re- 
printed i". 1757. 2. Five Leflbnt far the Harpucaord, 
with a Sonata in fcore fcr the Harpticbord or Organ ; 
dedicated to the Right Honourable the Countess of 
Carlifle; pubiifhed in 1758 or 1759. 3. A Set of 
Eafy Lcfiuns for the llarpfichord, three in number; 
with a dedication to the public, figoed J. N. 4. A 
Tieatife on Singing, fmall lixe. 5. 11 Priucipio ; or A 
regular Introduction to playing on the Harpi-cboed or 
Organ. This was the dril (et of progreflive ieflona 
publilhed on a regular plan. 6. The Royal Paftoral, a 
Dramatic Ode ; dedicated to his Royal Highness tbe 
Prince of Wales; printed in fcore, with an overture and 
chorufes. 7. Catches, Canons, and Glees ; dedicated 
to the late Lord Morningtoa. 8. Six Fugues, with 
Introductory Voluntaries fur the Organ or Harpli- 
chord. 9. A Concifc and Eafy Treatife on Singing, 
with a Set of Euglifh Duets for Beginners. A differ- 
ent work from the former fmall treatife. 1 o. Twenty 
Anthems, in fcore, for one, two, three, four, aad live 
Voices. Compofed for the Ule of his Majedy's Cha- 
pels Royal, 1778. 1 1. Six Eafy Anthems, with a fa. 
vouritc Morning and Evening Service, left for publica- 
tion at his death, and pubhfhed in 1788, with a portiait 
and a concifc account of the author. Of thefc com pa- 
lition* the following (hurt character is given by an emi- 
nent mulician, to whom they are all well known: "The 
leiTons are compofed in a matterly and pleating ftylt ; 
ftee from tliofc tricks and unmeaning fucceffiun* of 
femitonea, lo which a good ear and found judgment 
never can be reconciled. The trcatifes on tinging 
contain ducts compofed for the ufe ol the children of 
the loyal chapels, fuperior to any thing yet publilh- 
ed ; and fuch as evciy teacher ought to pet ufe. His 
catches, canons, and glees, are natural and pleaSng; 
cfpecially the glee to all Lovers of Harmony, which 
gained the prize medal at the catch-dub in 177a Tbe 
Royal Patloral is compofed throughout in a very 
madcrly manner; particularly the chorufes, with which 
each part concludes. This oJe, containing 1 oH pa^ts, 
wah written, and all the vocil and inftrumcntal psrta 
tranfcribed for performing, within twelve days. The 
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il-nrip m»orv fig fugues, with introductory voluntaries for the organ, fired fcvcral who were only five feet four -inches, butf»vi(fitoi«. 

» contain the ftrongeft proof* of ingenuity and judge- thefe are the dwarfs of the country; and although '—>——' 
ment ; few, if any, have ever been written that can be their ftature refemMes ours, their ftrong and ncrvout 

preferred to them. In b^xh fcts of the anthem*, the arms, thei- broad chefls, and their legs and thighs, are 

fame chnractcrittics appear ; and the ferv ce of the lat- of a vcy different proportion. 

tcr vrry juftly acquired the title of favow'tit ; nor can M The men have the body painted or tatowed, ft) 

there be any doubt that the works of this author will that any one would fuppofc them clad, although they 

be admired an l»n£ a* a tsfte for mufic fhall fuhfiu,." go almofl nak.«d. They have only a girdle of tVa- 

NAVIGATORS islands, an archipa'ago in the weeds encircling their loins, which comes down to their 

South Sea, discovered by Bougainville, tvho gave to knees, and gi*ei" them the appearance of the river goda 

them that name, becaufe the natives do not pafi between of fabulous r-iflory, whom it is cullomary to depict with, 

the different villages, which are all built in creeks and ni'hes round their wailr. Their hair is very long. They 

baya, but in their canoes. The Navigators I (lands are often twift it round their heads, and thus add to their 

ten in number; namely, Ofoun, Leone, Frtnfour, Ma- native ferocity of countenance, which always exprefles 

ooama, Oyofava, Calinaji, Pola, Shika, OJamo, and either furprife or anger. The leaft drfpute between 

Qutrn. them is followed by blows of Hicks, clubs, or paddles; 

We have already given an account of the foil and and often, without doubt, coils the combatants their 
productions of Maouana ; and as the other idando of livea They are almoft all covered with fears, which 
this clufter are equally fertile, we need not go over the can only be the confequence of their individual quar- 
fame ground again. It may be proper, however, to rcls The ftaturc of the women is proportioned to 
ohfervc, that in fome of them the fugar-cane was found that of the men. They are tell, (lender, and not with- 
growing fpontaneoufly, though its juice contained Iefa out grace ; but they lofe, while yet in their prime, 
of the faccharine fubftance than the fugar cane of the thofe elegant forms, of which nature has not broken the 
Well Indies which our voyagers attributed to ita grow- mould among this barbarous race, but of which (he ap- 
ing in a richer foil and in the (hade. According to pears to leave them in poffeflion only for a moment, and 
Peroufe, the Navigator* Islands are fituated about the with reluctance. Among a great number of women 
14th degree of fouth latitude, and between the 171ft that I had an opportunity of feeing, I only obferved 
and 175th degrees of longitude weft from Paris. In three really pretty. The grofs effrontery of the reft, 
Oyolava the (moke was feen hovering over a village aa the indecency of their motions, ar.d the difgufting of- 
cvct a large European town ; and the number of ra- fers which they made of their favour, rendered them 
noes which from that ifland Unrounded the frigates was fit mothers and wives for the ferocious brings that fur- 
immenfe. Thefe are very ticklim vcffcls, and would be rounded us." Our author gives the foUowing inflance 
absolutely tifclrfa to any body but frch excellent fwirn- of indecent manners, which is, perhaps, without a Da- 
rners as the iflanders, who arc no more furprifed or un- rallel. 

eafy at their overfctting than we are at the fall of a The young and prettied females foon attracted the 

hat. Taking up the canoe on their fhoulders, they attention of feveral Frenchmen, who, in fpite of the 

empty it of water, and then get in again, with the cer- Commodore's prohibition, endeavoured to form a con- 

faiaty of having the fame operation to perform a [i -cond nect'on with them, and were fuccefsful. The looks of 

time in half an hour. Sometimes they join two canoes the Europeans expnlung drfires which were foon di- 

together by means of a crofs piece of wood, in which vined, fome old women undertook th«" negotiation. The 

they rmkc a ftep to receive the mad ; and in this way altar was prepared in the handiomeft hut in the village, - 

they. are lefs liable to he overfet, (onetimes performing all the bliudt were let down, and the inquifuire were 

along voyage without any fuch accident. It is need- excluded. The victim was then laid in the aims of an 

Irfs to add, that thefe cmoea are very fin'll, generally old man, who exhorted he-, during the ceremo-y, to 

containing only five ot fix peifons, though fome few of moderate the exprtflirm of her pain; while the matrons 

them may contain* as many aa fourteen. fang and howled: the ceremony being performed in 

The natives of the Navigators 1 Hinds are tall and thcrrprefcr.ee, and under the aufpices of the old man, 

well made. Their ufual height is rive feet nine, ten, who lor ved at once- as p'ieft and altar. All the wo- 

and eleven inches ; but their ftaturc is left allorJihing men aud children in the village were round the house, 

than the colofcl proportions of the different parts of genlly lifting up the blinds, and fteking to enjoy the 

their bodies. " Our curiofity (fays Peroufe), which light through the (mailed crevices in the mats. What- 

often led us to meafure them, gave them an oppotiu- ever former navigators may hive laid, Peroufe was con- 

nity of making frequent companions of theii b>dily vinctd that, in the Nav gators Mandi at leall. the 

ftrergih with oors 1 heCc companion* were not to young gjils. before they ate married, a-c miitrcflVs of 

our advantage ; and we perhaps owe our ni'id'ortnnes their perfons, and that they are not dishonoured by 

(fee Maouana in this Suppl.) to the idea of individual their complaisance. It is even more than prohible, 

superiority refulting from repeated trial* Their coun. that, in marrying they are called to no account con- 

teaances often appeared to cxprefs a frntiment of dif- cerning their pad conduct ; but he had no doubt lb»t 

rj am, which I hoped to deftroy, by ordering our arms they are obliged to be more refer ved when prueidcd 

to be used in their prefenee : but my end could only with a hulhand. 

have been gained by directing them againft human vie- Thefe people cultivate certain arts with fucctf*. L'n- 

UTTih ; for other-wife they took the noife for fport, and der the article Maouan a mention has been made of the 

the trial for a diverfion. elegant form which they give to their huts. It is not 

" Among thefe Indians a very fmall number is be- with fuch folly as is commonly fuppofed that they dif- 

few the height indicated above. L have,. however, mca- dain our ioftrumcuU of iron; for ihey nni(h their work 

» very 
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Nivijritcri very neatly with tools made of a very fine and compact 
ciet of bafaltes in the form of an adze. For a few 
bead* they fold to Peroufe large three-legged 
i of a fingle piece of wood, and to well polilhcd 
that they feemed to have been laid over with a coat of 
the fined varnilh. It would lake an European work- 
man feveral days to produce one of theft dimes, which, 
for want of proper inftruments, mull ceil an Indian fe- 
deral months labour. 'I Ley fet, however, fcarcely 
any value upon them, becaufc they fet little upon the 
time they employ. The fruit trees and nutritious roots 
that grow fpontancoufly around them, infure to them 
their fubfiftence, as well a» that of 
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mid fowls ; and if they fometimcs ftoop to work, it is 
to procure enjoyments rather agreeable than ufeful. 
They manufacture very fine mats, rndfomc paper (tuff*. 
Our author remarked two or three of them, whom he 
took for chiefs, with a piece of cloth tied round their 
waitt like a petticoat, inftcad of a giidle of weeds. It 
is compofed of real thread, prepared no doubt from 
fome filamentous plant like the nettle or flax ; and is 
manufactured without a fhuttle, the thread* being ab 
folutcly laid over one another like thofe of their mats. 
This cloth, which has all the fupplencfs and folidity of 
ours, is very fit for the fails of their canoes ; and ap- 
peared f ir fuperior to the paper (tuff of the Society and 
Friendly Iflands, which they manufacture alfo. Their 
canoes are well conttructed, and furnilh a _ 
the (kill with which they woik in wood. For a few 
glaGs bead» they gave to the Frenchmen, among other 
things, a wooden veffel filled with cocoa nut oil, exact- 
ly of the (hape of our earthen pots, and fuch as no Eu- 
ropean would undertake to fafhion by any other means 
than a turning lathe. Their ropc» arc round, and twill- 
ed like watch chains of ribbon : their mats are very fine; 
"but their Ruffs are inferior to thofe of the Es.ft.er and 
Sandwich Iflands. 

Peroufe derives the natives of thofe iflsnds, whofe 
colour, he fays, nearly refemble* that of the Algerines 
and other nations on the coaft of Barbary, from the 
Malays ; and as we do not vouch for the truth of his 



is well known that the Tagsyan, the Talgal, and the^'H'** 
generality of languages fpoken in the Philippine*, are * 
derived from the Malay: a language more diffufcd than 
were thofe of the Greek* and itomans, aud common to 
the numerous tribes that inhabit the iflands of the great 
Pacific Ocean. It appears to me evident, that all tiicfc 
different nations are the progeny of Malay colonies, 
which, in fome age extremely remote, conquered the 
iilands they inhabit. I fhould not even wonder, if the 
Chiuefe and Egyptians, whofe antiquity is So much 
vaunted, were mere modems in companion of the Ma- 
ure to them lays. But however this may be, 1 am fatwfied that the 
hogs, dogs, aborigines of the Philippine ldands, Formosa, New 



Guinea, New Britain, the New Hebrides, the Friendly 
Iilands, &c. in the fouthern hemifphere, and thofe of 
the Marianna and Sandwich iflands in the northern* 
were that race of woolly headed men (till found in the 
interior of the iflands of Luconia ar.d Formofa. They 
were not to be fubjugated in New Guinea, New Bri- 
tain, and the New Hebrides; but being overcome in 
the more eaftcm iflands, which were too fmall to afford 
them a retreat in the centre, they mixed with the con- 
quering nation. Thence has refulted a race of very 
black men, whofe colour is (till feveral (hade* deeper 
than that of certain families of the country, probably 
becaufc the latter have made it a point of honour to 
keep their blood unmixed. I was (truck with thefe 
proof of two very diftina races in the Hands, of Navigators, and 
cannot attribute to them any other origin. 

u The descendants of the Malays have acquired in 
thofe iilands a degree of vigour and ftrength, a lofty 
(taturc, and a Herculean form, which they do not in- 
herit from their forefathers, but which Uiey owe, with- 
out doubt, to an abundance of food, to a mild climate, 
and to the influence of different phylical caufes which 
have been conftantly acting during a long series of ge- 
nerations. The arts which they perhaps brought w.ih 
them may have been Io(t for want of material* and in- 
ilrumcnt* to practife them ; but the identity of lan- 
guage, like Ariadne's clue, enables the obferver to foU- 
low all the windings of this new labyrinth. Tbc feu- 



theory, though we admit it to be ingenious, we (hall dal government is alio prcfetved here: that government 

which little tyrants may regTet ; which was tbc difgrace 
of Europe for feveral centuries ; and of which the Go- 
thic remains are ttill to be found in our laws, aud are 
the medals that atteft our ancient barbarifm : that go- 
vernment, which is the mott proper to keep up a fero- 
city of manners, becaufe the I malic It difputes occanoa 
wais of village agaititl village, and becaufe wars of this 
nature arc conducted without magnanimity, and with- 
out courage. Surprifes and treachery arc employed by 
turns ; and in thefe unfortunate countries, infteadofge. 
nerous warrior*, nothing is to be found but bale atfif- 
fins (a). The Malays are dill the mott perridwu* na- 



give the rtafoniHg by which he fupports it in bis 
words. 

" We did not at firft difcover (fays he) any identity 
between their language and that of the nativts of the 
Society and Friendly Iflands, of which we had vocabu- 
laries ; but a more mature examination convinced us, 
that they fpeak a dialect of the fame language A 
fact which tends to prove it, and which confirms the 
opinion of the Englifh concerning the origin of thefe 
people, is, that a young domeftic, a native of the pro- 
vince of Tagayan in the north of ManiUa, undcrftood 
and explained to us the greater part of their words. It 



(a) This was written imder the old government of France by a man who, like other declaimers in the caufc 
of liberty, forgot the excellencies, and infilled only on the defects of the feudal inftitntion*. Had Peroufe, how- 
ever, returned to Europe, and witneffed the phtkfophk government of his country, he would have perceived, tliat 
llltrly and iquahty, and the right* of man, are as well calculated to generate bafe afiaffins, a* the Gothic semain* 
of that government by which he fuppofed Europe to have been fblong difgraced. He might even have lived to 
regict, that his lot was not call among the bold and ferocious inhabitants of Maouana ; for the treachery and 
cruelty of thefe people bears no proportion, even m hi* affecting narrative, to the fytlematic cruelty of thofe who 
decreed, that the end sanctifies the means, and that nothing, however atrocious in the cftimatroa of 
moralifta, is to be omitted, which contributes to elevate the mean above the noble. 
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tion of Ada 1 and their children have not degenerated, 
becaufe the fame caufea hate led to and produced the 
lame effects. It may be obje&ed, perhaps, that it 
1 «ery difficult for the Malay* to make 
their way from welt to caft, to arrive at thefe different 
iflands ; but the weftcrly wind* blow a* frequently at 
the eaiterly in the vicinity of the equator, along a zone 
of feven or eight degrees from north to fouth, where the 
wind is fo variable, that it it hardly more difficult to 
navigate eaft than welt. Befides, thefe different con- 
queftt miy not have been tffe&ed at the fame time: 
the people in qucftion may, on the contrary, have 
fpread themftlves by little and little, and gradually have 
introduced that form of government which (till rxiltaiu 
the peninfula of Malacca, at Java, Sumatra, and at 
Borneo, as well as in all the other countries fubject to 
that barbarous nation." 

NAZER, Nazr, Nhzek, Nitzzrr. NuzziaA*a ; 
a prefent from an inferior ; fees of office. 

NEBULOUS, or Cloudy, a term applied to cer- 
tain fixed ftars which (hew a dim har.y light; being left 
than thofe of the fixth magnitude, and therefore fcarce- 
ly vifible to the naked eye, to which at belt they only 
appear like little dufky fpecka or clouds. Through a 
moderate telefcope, thefe nebulous ftars plainly appear 
to be congeries or cluftcrt of feveral little ftara. 

NECKAR isle, a fmall barren ifland, or rather 
rock, difcovered by Peroufe in the Pacific Ocean. 
Though its rterility render* it of no importance in it- 
felf, itt exact fituation mult be interefting to navigators, 
who are theiefore obliged to the French Commodore 
for having afcertained itt latitude to be 23" 34' north, 
and its longitude to be i66 a 52' weft from Paris. From 
the foundings the Ntckar feemed to be only the top or 
nucleus of a much more confidcrable ilfand, which, pro* 
bably from being compofed of a foft and difloluble fub- 
ftanre, the fea had gradually warned away. In pro- 
portion as the frigates left the fhore, the depth, which 
at the diftance of a mile was very little, gradually in- 
creared, till, at the diftance of about ten miles, no bot- 
tom was found with a line of 1 50 fathoms ; and over 
the whole of that (hore the bottom confifted of coral 
aod broken fhells. 

NEPAL, a kingdom of India, fituated to the 
north-caft of the city of Patna, at the diftance of ten 
or twelve days journey. Within the diftance of four 
day* journey from Nepal the road is good in the plains 
of Hiiidoltan, but in the mountains it is bad, narrow, 
and dangerous. At the foot of the hQls the country it 
called Tenant ; and there the air it very unwholefome 
from the middle of March to the middle of November ; 
and people in their paflage catch a difordcr called in 
the language of that country aul ; which it a putrid 
fever, and of which the generality of people, who are 
attacked with it, die in a few dayt ; but on toe plaint 
there it no apprehenfion of it. Although the road be 
very narrow and inconvenient for three or four dayt at 
the parte* of the hill*, where it is necertary to crofa and 
rccrofa the tiver more than fifty times, yet, on reaching 
the interior mountain before you dcicrnd, you have an 
agreeable profpeet of the exteofivc plain of Nepal, re- 
fcmbling an amphitheatre covered with populous towns 
and villages : the circumference of the plain it about 
200 miles, a little irregular, and iurroucded by hills on 
* Soppi. VojuILPartL 



it contains near 24,000 houfes. The 
city to the ealt of Lelit Pattan it called 
containa about 1 2,000 families ; and ia 



all fides, fo that no perfon can enter or come out of it Nepal, 
without palling the mountain*. 

There are three principal citie* in the plain, each of 
which was the capital of an independent kingdom ; the 
principal city of the three it fituated to the northward 
of the plain, and it called Cat' hmaiula : it contain* 
about 1 8,0?o houfes ; and this kingdom, from fouth to 
north, exteud* to the diftance of twelve or thirteen dayt 
journey as far at the bordert of fibrt, and i< almott at 
extenlive from eaft to welt. The king of Cat'hmandu 
has always about 5^,000 foldiers ia his fervice. The 
fecond city to the fouth-weft of Cst'hmandu it called 

l^fttt Ptlltdn ; il rrinratnii nrar ? a-Artrt limiTe 

third principa 
ITbatgau : it 

the metropolis of a dittrict which extendi towards 
the eaft to the diftance of five or fix dayt jour- 
ney j and bordert upon another nation, alfo indepen- 
dent, called C'trattu, who profeft no religion. Befidea 
thefe three principal cities, there are msny other large 
and lefs confiderable towns or fort re {Tea ; one of which 
is 77mi, and another Cipoli, each of which contains 
about 8001 houfes, and it very populous. All thofe 
towns, both great and fmall, aie well built; the houfes 
are conArudcd of brick, and arc three or four ftorics 
high ; their apartments are not lofty ; they have doors 
and windows of wood well worked and arranged with 
great regularity. The ftreets of all their towns arc pa- 
ved with brick or (tone, with a regular declivity to car- 
ry off the water. In almoft every ftrect of the capital 
towns there arc alfo good well* made of ftone, from 
which the water partes through feveral ftone canals for 
the public benefit. In every town there are large fquare 
varandas well built, for the accommodation of travellers 
and the public : thefe varandas are called Pali ; and 
there are alfo many of them, as wdl as wells, in diffe- 
rent partt of the country for public ufe. There are 
alfo, on the outfide of the great towns, fmall fquare.rc- 
fervoirs of water, faced with brick, with a good road to 
walk upon, and a large flight of ftep* for the convenience 
of thole who choofe to bathe. 

The religion of Nepal is of two kind* i the more 
ancient it profcrtcd by many people who call themfelves 
Barytfu; they pluck out all the hair from their heads; 
their dreft it of coarfe red woollen cloth, and they wear 
a cap of the fame : they are conGdercd at people of the 
religious order, and their religion prohibits them from 
marrying, at it is with the Lamas of Tibet, from which 
country their religion was originally brought ; but in 
Nepal they do not obferve this rule, except at their 
difcretion. They have large monaftcries, in which eve- 
ry one bat a feparate apartment or place of abode. They 
obferve alfo particular feitivalt, the principal of which 
is called Tatra in their language, and continue! a month 
or longer according to the plcafure of the king. The 
ceremony conliltt m drawing an idol, which at Lelit 
Pattan it called Baghm, in a large and richly orna- 
mented car, covered with gilt cooper: round about the 
idol ftand the king and the principal Barycfut ; and in 
this manner the vehicle it almoft every day drawn thro' 
fomc one of the ftreets of the city by the inhabitants, 
who run about beating and playing upon every kind of 
inftrument their country affords, which make an incoo- 

Po The 
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The other religion, tlie more common of die two, it 
' that of the Brahmen*, and it the fame as is followed in 
Hindoftan, with the difference that, in the latter coun- 
try the Hindus being mixed with the Mahornmcdant, 
their religion alfo abound* with many prejudice*, and it 
not ftri&ly obfcrved ; whereas in Nepal, where there are 
no Mufleunan* (except one Calhmirian merchant), the 
Hindu religion it praftifed in its greateft purity : e«- 
ry day of the month they daft under its proper name, 
when certain facrinces are to be performed and certain 
prayer* offered up in their templet : the placet of wor- 
ftifp art more in nnrnber in their towns than are to be 
found in the moil populous and mod flourishing cities 
ni Chriftendom . many of them are magnificent accord- 
ing to their idea* of architecture, and conftru&ed at a 
very cnnOdtrable expence ; fome of them have four or 
five fouare cupolas, and in fome of the templet two or 
three of the extreme cupola*, as well as the doors and 
windows of them, are decorated with gilt copper. 

In the city of Lelit Pattan the temple of Baghero is 
more valuable, on account of the gold, filver, and jewels 
it contains, than even the houfc of the .king. Bcfidca 
the large templet, there are alfo many fraall ones, which 
have ftairs, by which a fingle perfon may afcend, on 
the outfide all ar«und them ; and fome of thofe fmall 
templet have four fides, others fix, with final i ftone or 
marble pillar* polifhed very fmooth, with two or three 
pyramidal Aones, and all their ornaments well gilt, and 
neatly worked according to their ideas of Utte. On 
the outfide of fome of their templet there are great 
fqnare pillars of fingle flones from twenty to thirty feet 
high, upon which they place their idolt fopcrbly gilt. 
The greateft number of their temples have a good ftone 
ftaircafe in the middle of the four fquares, and at tht 
end of etch flight of ftairs there are lines cut out of 
ftone on both fides : around about their templet there 
are alfo bell*, which the people ring on 



fions } and when they"arc at prayers, many cupolas are 
■Ifo quite filled with little bells hanging by cords in the 
in fide about the diftance of a foot from each other, 
which make a great noife en that quarter where the 
wind conveys the found. There art not only fuperb 
temples in their great cities, but alfo within their caiUe*. 

To the eaftward of Cat'bmandu, at the diftance of 
about two or three miles, there it a place called Tolu, 
by which there flowt a fmaH river, the water of which 
it cftecmcd Iroly, according to their fuperflitious ideas, 
and thither they carry people of high rank, when they 
are thought to be at the point of death: at this place 
there it a temple, which it not inferior to the beft and 
richeft in any of the capital citiet. They alfo have it 
on tradition, that at two or three place* in Nepal va- 
luable treafure* are concealed under ground : oue of 
thofe places thty believe is Tolu; but no one is permit- 
ted to make ufe of thtrn except the king, and that 
only in cafe* of neceffity. Thofe treafilies, they fay, 
have been accumulated in this manner i When any tem- 
ple had become very rich from the offerings of the peo- 
ple, it was deftroytd, and deep vaults dug under ground 
one above another, in which the gold, filver, gilt cop- 
per, jewels, and every thing of value, were depofited. 
This was found to.be actually the cafe when the mi£. 
fionary, from whofe memoir thit account of Nepal it 
taken, was at Cat'hroandu. One of the kings, or pre- 
, to the crown, who were then at war with each 
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other, being in the utmoft diftrefs for 
pay hi* troop*, ordered the vault* at Tolu to be 
ed ; aad found 111 the firft vault more money, t 
filver and gold idols, than he had immediate occafion 
for. 

To the weft ward alfo of the great city of Lelit Pat- 
tan, at the diftance of only three miles, is a cattle call- 
ed //..'•. in which there is a magnificent temple. No 
one of the mifiionaries ever entered into this cattle ; be- 
caufc the people who have the care of it, have fuch a 
fcrupulous veneration for the temple, that no perfon is 
permitted to enter it with hi* fhocs on ; and the miffio- 
nunc s, unwilling to fhew fuch refpeS to their falfe dei- 
ties, never entered it. The author of this memoir, how- 
ever, who a&rd as phyfician to the commandant, was 
of courfc admitted within the caftle, and got a light of 
the celebrated temple, which he declarer, that for mag. 
t.Hicence he believes faperior to every thing in Europe. 

BelidcB the magnificence of the temples, which their 
citie* and town* contain, there are many other rarities. 
At Cat'bmandu, on one fide of the royal garden, there 
is a large fountain, in which is one of their idol* called 
Narajan. This idol is of blue ftone, crowned and 
deeping on a mattraf* alio of the fame kind of ftone. 
and the idol and the mattraf;. appear as floating upon 
the water. This ftone machine is veiy large-, being 
about 1 8 or 30 feet long, and broad in proportion, but 
well worked, and in good repair. 

In a wall of the royal palace of Cat'hmandu, which ft 
built upon the court before the palace, there is a great 
ftoce of a fingle piece, which is about fifteen feet long, 
and four or five feet thick ; on the top of this great 
ftone there are four fqnare holes at equal diftance* from 
each other ; in the infide ot the wall they pour water 
into the holes ; and in the court fide, each hole having 
a dofed canal, every perfon may draw water to drink. 
At the foot of the ftone it a large ladder, by which 
people afcend to drink ; but the curiofity of the rtone 
cunfift* in its being quite covered with charader* of dif- 
ferent languages cut upon it. Some lines contain the 
characters of the language of the country, others the 
chara£ken of Tibet, other* Perfian, when Greek, be- 
fides kveral others of different nations; and in the mid- 
dle there it a line of Roman characters, which appears 
ki thit form, AVTOMNEW INTER LHTVERT; 
but none of the inhabitant! have any knowledge how 
they came there, nor do they know whether or not any 
European had ever been in Nepal before the mifiiona- 
ries, who arrived there only the beginning of the pre- 
fent century. They are manifeftly two Trench names 
of feafons, with an Kngliih word between them. 

There h alfo to the northward of the city of Cat'h- 
mandu a hill called Smii, upon which are fome tombs 
of the Lamas of Tibet, and other people of high rank 
of the £»me nation. The monuments are conftroded 
after various forms : two or three of them are pyrami- 
dal, very high, and welt ornamented ; fo that they have 
a very good appearance, and may be feen at a consider- 
able diftance. Round thefe monuments are remarkable 
ftones covered with character*, which probably are the 
infer ipt ions of fome of the inhabitants of Tibet whofe 
bones were interred there. The natives of Nepal not 
only look upon the hill as facrcd, but imagine it i* 
protected by their idols ; and from this erroneous fup. 
pofkion never think of liaUoning troop*, there for the 
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Nt»i«i. drtcTicr of it, although it he a pod of great importance, Rhetoric, 1671. 15. The Art of Natural Arithme- Nicole. 

u_ ~* and only at a fhort mi!e'» diftancc from the city. Du- tic, in whole Numbers, and F radians Vulgar and Dc- 

ring the hoftilitits, however, which prevailed when our cimal, 1671, 8vo. 16. The Etijrlirti Academy, 1677, 

author was in the country, this facred hill was fortified 8vo. 17. Cofmography. 18. liitroiju&ion to Aftro- 

by one of the armies, who, in digging their ditches nomy. ic>. Introduction to Geography, 1678,8*0*. *Bug.Di& 

among the tombs, found considerable pieces of gold, NICOLE (Francis), a very celebrated French ma-° ew e< ^"* 

with a quantity of which metal the corpfes of the gran- thematician, wa» born at Paris December 1 \. 1683. 

decs of Tibet are always interred. Hii early attachment to the mathematics induced M. 

The kingdom of Nepal our author believes to be vc- Montmort to take the charge of his education ; ar.d 
ry ancient, becaufe it has always prefcrved its peculiar he opened out to him the way to the higher geometry, 
language and independence. It was completely ruined, He firft became publicly remarkable by detecting the 
however, about thirty or forty years ago by the diiTtn. fallacy of a pretended quadrature of the circle. Thia 
lions of its nobles, who, on the death of their fovcteign, quadrature a M. Mathulon fo allured I y thought he had 

and, as it would feem, the extinction of the royal difcovered, that he dcoofued, in the hands of a public 
line, could not agree in their choice of a proper fuccef- notary at Lyons, the fum of 3000 livres, to be paid to 
for. The confequencc was. that different fovereigru any pcrfon who, in the judgment of the Academy of 
were fct up by the nobles of different drftri&s ; and Sciences, mould dcmonflratc the faility of his fulutiun. 
thefe waged war with each other, with a degree of M. Nicole, piqued at this challenge, under tc A the uik, 

treachery and favage atrocity that has hardly a parallel and expoling the paralogifm, the Academy's judgment 

in the annals of the world. Even the Brahmens, whom was, that Nicole had plainly proved that the rectilineal 
we are accuilomcd to confider as a mild and innocent figure which Mathulon had given at equal to the circle, 

.people, were, in the civil wars of Nepal, guilty of the was not only unequal to it, but that it was even great- 

nieanett and bafell vllanies : they brought about trea- er than the polygon of 32 fides circumfcribed about the 

ties between the rival fovereigna, ami then encouraged circle. The prixe of j,coo livres Nicole prefented to 

him whom they favoured, to maffacrc the adherents of tbe poblic hospital of Lyons. 

the other in cold blood. The Academy named Nicole, Elevc- Mechanician, 

NEWTON (John), an eminent Englifh matbema- March ix. 1707; Adjunct in 1716, Aflbciate in 1718, 

tician, was bom at Oundle in Northamplonlhire, 16x2. and Pcnfioncr in 1724; which he continued till hit 

After a proper foundation at fchool, he was fcnt to death, which happened tbc 18th of January 1758, at 

Oxford, where he was entered a commoner of St Ed- 75 years of age. 

mund's KJ1 in 1637. He took the degree of bachelor His works were all inferted in tlw different volumes 
of arts in 1641 ; and the year following was created of the Memoirs of the Academy of Sciences; and are 
mailer, among fcveral gentlemen that belonged to the as follow: 1. A General Method for determining the 
king and court, then refiding in tbe univcrlity. At Nature of Curves formed by the Rolling of other Curves 
which time, bis genius being inclined to atlroiiomy and upon any Given Curve ; in the volume for the year 
the mathematics, he applied himfelf diligently to thofe 1707. 2. A General Method for Rectifying all Roir- 
fciences, and made a great proficiency in them, which lets upon Right and Circular Safes, 1708. 3. General 
he found of fervice during the times of the ufurpation. Method of determining the Nature of thofe Curvet 
After the reiloration of Charles II. he reaped the fruits which cut an Infinity of othcr'C urves given in Position, 
of his loyalty ; beiog created doctor of divinity at Ox- cutting them always in aCouftant Angle, 1715. 4. So- 
ford Sept. 1661, be was made one of the king s chap- lution of a Problem propofed by M. de Lagny, 1716. 
lains, and rector of Rofs in Herefordshire, in the place j. Treatife of the Calculus of Finite Differences, 1717. 
of Mr John Toombc«, ejected for nonconformity. He 6. Second Part of the Calculus of finite Differences, 
b*U this living till his death, which happened at Rofis 1723. 7. Second Section of ditto, 1723. 8. Addi- 
on Chrifimas-day 1678. Mr Wood gives him the tion to the two foregoing papers, 1724. 9. New Pro- 
character of a capricious and hiimourfome pcrfon : how- position in Elcmcntaty Geomctiy, 1725. 10. New So- 
ever that may be, his writings arc fufficient monuments lution of a Problem propofed to the Englifh Mathcma- 
of hit genius and (kill in the mathematics. Thefe are, ticians, by the late M. Leibnitz, 1725. 11. Method of 
1. Jljlronomia Briiannica, &c. in three parts, 1656, in Summing an Infinity of New Series, which are not fum- 
4to. 2. Help to Calculation ; with Tables of Decli- mablc by any other known method, 17x7. 12. Trea- 
ttarion, Afcenfion, &c. 1657, 410. 3. Trigonometric! tile of the Lines of the Third Order, or the Curves of 
Britannica, in two books, 1658, folio; one compofed Hhe Second Kind, 17x9. 13 Examination and Rcfo- 
our author, and the other tranflated from the Latin lution of fome Quettions relating to Play, 1730. 14. 
Henry Gellibrand. 4. ChiliaiUt centum Logarithm*** Method of determining the Chances at Flay. 15. Ob- 
rum, printed with, t. Geometrical Trigonometry, 1659. fervations upon the Conic Sections, 1731. 16. Mao- 

6. Mathematical Elements, three pans, 1660, 4to. ner of generating in a Solid Body all tbc Lines of the 

7. A perpetual Diary or Almanac, 1662. 8. Dcfcrip- Third Order, 1731. 17. Manner of determining tbe 
tion of the Life of the Carpenter's Rule, 1667. 9. E- Nature of Roulets formed upon the Convex Surface of 
phemerides, mewing the Intcrelt and rate of Money at a Sphere ; and of determining which, are Geometric 
6 per cent. Sec. 1667. 10. Chiliadet centum I.ogaritb' and which are Rectifiablc, 1732. 18. Solution of a 
momm, el Taiu/a Partium proftortionaiium, 1667. II. Pioblem in Geometry, 173;. 19. The Cfe of Series 
Tbe Rule >.f Interest, or ibe Cafe of Decimal Frac- in rcfolving many Problems in tbc Inverfc Method of 
lions* &c. Part 11. 1668, 8vo. 12. SchoolPaliime for Tangents, 1737. 20. Obfcrvations on the Irreducible 
young Children, See. 1669, 8 vo. 1 1. Art of practical Cafe in Cubic Equations, 1738. 21. Obftrvatrors up- 
Gauging, 3cc 1669. 14. Introduction to the Art of on Cubic Equations, 173*. 2 2. On the 1 rdiction of 
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Wieuwlwd. M Angle, 1740. 23. On the Irreducible Cafe in Cu- with uncommon quicknefs, nn-J yet 
1741. 24. Addition to ditto, 1743. the principal part of ita content*. 



Nieuwland' s attention was directed to three principal 
puriuita, which are fcldora united ; poetry, the pure ma- 
thematics, and natural pbilofophy. In the latter part at 
his lire he added to theft alio attrononry. Among the 

has rendered 

NIEUWLAND (Peter), profelTor of rnathematic* bis name immortal in Holland. Of the fraall effays which- 

A - 1 ■- ■• — - f ■ — » «- he publifited in hia youth, the two following are particu. 

larly defeiving of notice : 1. A Comparative View of 
the Value of the different Branches of Science ; and, 2. 
The be ft Means to render general, not Lc 
Soundness of Judgment and Good Taitc. 

One of hia great objects was to bring the pure ma- 
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in hi. mhtfy*..* 

bic Equations, 

■25. Hit Laft Paper upon the fame, 1744, 26. Deter- 
mination, by Incoromenfurablrs and Decimals, the Va- 
lues of the Sides and Areas of the Series in a Double 
Progreffion of Regular Polygons, inferibed in and cir- 

cumfcribed about a Circle, 1747 *. poems which he publifhcd, his Orion alone has rendered 

hisnar 

and natural philolophy in the univcrfity of Leyden, 
born at Diemeimeer, a village near A mites dam, on the 
5th of November, 1764. His father, by trade a car- 
penter, having a great fondnefs for books, and being 
tolerably well veiled in the mathematics, inftructrd his 
ion himfelf till he attained to hia eleventh year. Young 

Nieuwland appears to have difplayed ftrong marks of thematica nearer to ptifcction, to clear~up and 
genius at a very eatly period. When about the age of their different pans, and in particular to apply them to 
three, his mother put into hia hand (bmc prints, which 
had hfty verfes at the bottom of them by way of expla- 
nation. Thefe v cries {he read aloud, without any in- 
tuition that her fun fhould learn them , and (he was 
much furprifed fame time after to hear him repeat the 
whole from memory, with the utmoft correct ncf«, on 
being only (hewn the printa. 

Before he was feven years of age he had read more 
than fifty different books, and in Inch a manner that he 
could frequently repeat paflageafrom them both in profe 
and in verfr. When about the age of eight, Mr Aeuea 
at Amflerdam, one of the greatefl calculators of the 
age, afked him if he could tell the fnlid contcsHs of a 
wooden flatue of Mercury which Rood upon a piece of 
dock-work. '• Yes (replied young Nieuwland), pro- 



natural philofophy and afhunomy. Cornelius Douwrs 
difcovercd an eafy method of determining the latitude 
of a place at fea, not by the meridian altitude of the 
fun, but by two obfcrvaiicrs made at any other period 
of the day. This method, however, being trill imper- 
fca, Nieuwland turned hia thoughts towarda the im- 
provement of it, and in the beginning of the year 17K9 
wrote a paper on the fubjed, which he tnanfmitted to 
M de Lalande at Paris, from whom it met with great 
approbation. In the year 1 792, when Nieuwland re- 
fided two months at Gotha with Major von Zach, thefe 
two learned men often converted on this method of 
finding the latitude, and calculated the refuh of obfer- 
vations which they had made with a fextant and an ar- 
tificial horiaon. The above paper, enla-ged 1 by thefe 



vided you give me a bit of the fame wood of which the obfervntiona, waa infrrted by Major von Zacll with 

flatue was made ; for I will cut a cubic inch out of it, Nicuwland's name in the firft Supplement to Bode's 

and then compare it with the flatue." Poems which Attroaomical Almanack, Berlin, 1793. 

(fays his eulogift) difplay the utmoft tivclinefs of ima- This, however, was not the only Service which Nienw. 

and which he compofed in his tenth year, land endeavoured to render to aftronomy. It had been 

walking or amufing himfelf near his father's houfc, •bfcrved by Newton, Eukr, De la Place, and others, 

received with admiration, and iniierted in different that the axes of the planets do not Hand perpendicular, 

poetical collections. but inclined, to the plane of their orbits ; and Da Se- 

Such an uncommon genius mnft foon burft through jour, in his analytical treatife on the apparent motion 

thofc obftaclcs which confine it. Bernardus and Jeroni- of the heavenly bodies, confiders it as highly probable 

nao de Bofch, two of the ft it and wealthier! men at that this phenomenon depends ou fume /Ar/.'. at caufe ; 

Amfterdim, became young Nieuwland's benefactors, which, however, he does not venture to afCgn. Nienw. 

and contributed very much to call forth his latent ta- land proceeded farther, and laid down principles, fi 

He was taken into the houf* of the former in which he drew this oonclufion, that the above ph« 

_ • ■ • rv a • _■ .a . . « 



hia eleventh year, and he received daily inftruftion from 
the latter for the (pace of four years. While in thia 
ntuation he made confiderablc progrefs in the latin and 
Greek languages, and he lludied pbilofophy and the 
mathematics under Wyttenbach. 
tranflated the two 



la the year 1783 he orbit 

diflertations of his celebrated inftruc- much modefty to the 

and de Bofch, on the opinions which Leyden, who propofed 

ained of the ftate of the foul lifter couraged Nieuwland, ai 



_ t.en - 

■tenon is intimately connected with the whole fyllrm 
of attraction. On thefe principles he made calculations, 
the refute of which was exactly equal to the angle of 
the inclination of the earth's axis to the plane of its 
Nieuwland communicated hia dilcovery with 
celebrated Profeffoi Damen at 
ttions to it which dif- 

the ancients entertained of the ftate of the foul after couraged Nieuwland, and induced him to revife his cal- 
death, which had gained the prize of the Teylcrian theo- eolations with more accuracy- Major von Zach tranf- 
Jegical foriety. mitted the paper which contained them to M. De la 

From the month of September 1784 to 1785, Nieuw- Place at Paris, and caufed it to be printed alfo, for the 
land redded at Leyden as a ftudent in the univcrfity, opinion of the learned, in the Supplement to Profeflur 
applied with great diligence, at Amfter- Bode'i Aftronomical Almanack for the year 1793. 
ral pbilofophy and every branch of the The writer of this article is not acquainted "either 
, !.; ni:Cr the dirf £iion of Profcflor van Sw.n- wilh th e principles which thia young aftronomer af- 
den. He had fcarccly begun to turn his attention to fumed, or with the oak illations which he made from 
chemiftry, when he made himfelf mafter of the theory them ; but if he holds gravitation to be effential to mat- 
of the much-lamented Lavoifier, and could apply it to ter, and the inclination of the axes of the planets to be 
every phenomenon. He could read a work through the neccflary relult of the law of gravitation, he is nn- 
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Htomhtuf. oVrubtedTy in in error. The axes of the planets are not This ingenious and diligent man was of great fcrvice ^ViwUiit 

k " i 'all equally inclined, nor does the inclination vary in ex- alfo in the philofophical department to the above (o- 

act proportion to the fquare* of the diftances. cicty, Felix Meruit, of which he had been chofen a li- 

Nieuwland's talents and diligent foon recommended tular member on the 25th of Jinuary 1 788, and an ho- 

him to the notice of his country. In his twenty-fecond norary member on the 1 5th of March 1 79 1. The pa- 

year, he was appointed a member of the commiflion pcra for which it was indebted to him are as ft>ilows: — 



chofen by the College of Admiralty at Amfterdam for 
determining the longitude and improving marine charts. 
On this labour he was employed eight years, and un- 
dertook alfo to prepare a nautical almanack, and to cal- 
culate the ncceflary tables. The mathematical part was 
in general entruftcd to Nicuwland ; but he aflhlcd alfo 
his two colleagues van Swinden and van Kculcn, in the 
departments afligned to them, with fuch affiduity, that 
mod of the work publiihed on the longitude, together 
with the three additional parts, were the fruits of hi* 



On the Newell Difcovcrici 



in Aftronomy, and the 
Progrefs lately made in that Science, 1788. This is 
an extract from a Latin oration which he intended to 
deliver at Utrecht when he expected to fuccced Pro- 
feffor Hennert.— 2. On the Figure of the Earth, 1781;. 
— 3. On the Couife of Comets, and the Uncertainty 

of the Return of the Comet now Expected, 1700 

4. On the Nature of the Mathematics. The principal 
object of this paper was to illnftrate the idea, that the 
mathematics may be conndcred as a beautiful and per- 



il-. Inthefecond edition of the explanation of feet language.— 5. Oirthe Periodical Decrcafc or In- 

the nautiVal almanack, he had alfo the principal marc ; creafe in the Light of Certain Fixed Stars, and Parti, 

and he was the author, in particular, of the explanation cularly of the Star Algol, 1790. — 6. On the Solution 

•f the equation of time, the method of determining the of Spherical Trigonometry by Means of a New Iiillru- 

going of a time-piece, and of calculating the declination meut Invented by Lc Guin, 1791. M. le Guin im- 

of the moon. *mg tranfmitted to the College of Admiralty at Am- 

Soon after Nieuwland engaged in this employment, flerdam au inftrument which might be ufed with grc-.t 

:t appeared as if his deftination was about to be chan- , advantage in trigonometrical operations, and by which, 

ged In the year 1787, he was chofen by the States m calculating the longitude, ouc could deduce the real, 

of Utrecht to fucceed • Profeflbr Hennert; but on ac- from the apparent chftance, the admiralty charged 

count of certain circumftances this appointment did not Nieuwland to examine this inftrument; and he found 

take place. He was, however, invited to Amilerdara that it might be of excellent fcrvice fjr the above pur- 

by the magiftrates of that city, to give lectures on ma- P°k- — 7. On the Relative Value or Importance of the 

thematics, aftronomy, and navigation. While in this Sciences, 1791.— 8. On the Syllem of Lavoilier, 1792. 

fituarion, he wrote his ufeful and excellent trealife on —9- 0rl the Selenotopographia of Schroder, 1793 

navigation, the firft part of which was publiihed at Am- to. On what i* Commonly Called Cultivation, lutlruc* 



fterdam in 1793, by George Hulft van Kculeu ; and it 
is much to be wilhed that M. van Swinden would com- 
plete this work from the papers bequeathed to him by 
his deceafed friend the author. 

In aAronomical purfuits, Nicuwland applied not only 
to the theoretical, but alfo to the practical part ; and in 
this ftudy he was encouraged and aflifled by Major von 



tion, or Enlightening, 1793. 

Nieuwland had applied clofely to the mathematics 
aftronomy, and navigation, for lix years ; during which 
time he made conliderable improvements in nautical 
charts, and bJJcd up his vacant hours with the iludy of 
philcfophy and chemiftry. In the month of July 1793 
he was invited to the univcrfity of Lcyden, to be pr 



Zsch, with whom he refided fome time in the courfc of feffor of philofophy, aftronomy, and the higher mathc- 

the year 1792, and who inftrufttd him in the proper roati-i, in the room of the celebrated Damen ; and the 

ufe of the (extant. This affectionate friend pubtifhed «dmir.ilty of Amfterdam requeilcd him to continue hij 

alfo all his obfervations and calculations in the before- nautical rtfearches, which he did with great affiduity 

Supplement to Bode's AAronomical Al- till the period of his death- The only variation which 

be now made in his ftudies related to natural philofo- 
In the year 1 789, Nieuwland was chofen member of phy, for with the mathematics he was already fuflicient- 
a learned fociety whofe object was chemical experi ly acquainted. He applied therefore to the experi- 
ments j and fo apt was his genius for acquiring know- mental part, and fpared no pains nor labour to become 
ledge, that in a httle time he made himfelf completely perfect in it ; which would certainly have been the « afe, 
matter of the theory of chemiftry. A proof of this is had he not been matched from fcience and his friends 
the treatife which he read on the 14th of May 1791, at the early age of thirty. He died of an inflammation 
in the fociety, diftinguHhcd by the motto of Felix Me- in his throat, accompanied with a fever, on the 13th of 
nth, and which has been printed in the firft part of the November 1 794. 

New General Magazine ( N'ww Algernon Mugaxjn}. In his external appearance, Nieuwland was not what 
At the fame time he was able to examine the important might be called hand fome, not had he ever been at' 
nade by the fociety, to aflift in preparing pains to acquire that cafe of deportment which diltin- 
of them for the prefs, and to publifh them guifhes thole who have frequented polite company. Hi« 
with fufficient accuracy in the French language. Three behaviour and convocation were however agreeable, De- 
parts of this work appeared under the title of Re- caufc he could difcourfe with facility 00 (o many fub- 
iktrchei Phjjieo-cbymiquet. The firft part appeared in jeds, and never wilhed to appear bur. under his real 
1792, and was afterwards reprinted in the journal de character. On the firft view one might have difcerned 
fhyjiqut. The fecor.d «tt publiihed in 1793, and the that he was a man of great modeily and the ftricteft 
fourth in 1794. Some letters of his on chemiftry may morality. His father was a Lutheran, and his mother 
be found alfo in a periodical work called The Me finger a bapttft; but he himfelf was a member of what is called 
( UturboJe). the reformed church, i. *. a Calwnift, and always few. 
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edthe uimoft rtfpeft for tbe Supreme Being both by 
' hit word* and his action*. 

NIGER, a U-ge river in Africa, of which many er- 
roneous accounti have been published, and among them 
that which we have given in the £ncy;bp*dia Btit.ui' 
ni a. ]\y Heroc'otut., Flirty, Ptolemy, and other an- 
cient authors, ic ie uniformly faii to flow from ix.vjl to 
tafl, dividing Africa a* the Danube divide* Europe; 
■nd from the report of the Africans, the Aril of theft 
author* call* it a large river abounding with crocodile*. 
In the twelfth century, however, t.tlriri defcribe* the 
Niger, which he call* the Nile of the negroe*, a* run- 
ning from raji to tvefi, and falling into the Athntic 
Ocean ; and his account u a* univerfdly adopted by fub- 
fequcnt writers, till it* fah'ehood was difcoveied by the 
African Allocution. From a number of concurring 
report*, Mrjor Houghton wa* led to believe that the 
courfe of the Niger >* from wefl to eajl, according to 
tbe nn ni ancient account ; and the truth of thefc re- 
poru has been clUbliihcd beyond all controverfy by Mr 
Park, who faw the Niger himfclf, and actually accom- 
panied it for many mile* in iU nvjeuie courfe u laid 
down by Hciodolu*. 

Thi* river tiles in or near the ccuntry of MaNDixtt 
(which fee in this Supplement), between the parallels of 
10 and ii degree* of north latitude, and between the 
jth and gth degree of weft longitude, which comprc- 
hend* a fpace the tnoft elevated of all this portion of 
Africa. This is evident from the oppofite courfe* of 
the three great river* which rife in it. Thefc are the 
Gambia, which run* to the wctl-north-wcll ; the .Se- 
negal, which run* to the north-weft; and the Julibaf a), 
or Niger, running to the eaft- north- eaft. '1 he head of 
the principal branch of the Senegal river is about 80 geo- 
graphical mile* to the weft of that of the Niger ; and the 
head of the Gambia i* again about 100 mile* welt of 
the .Senegal. 

Mr Park traced tbe Niger to Sill,>, a confiderablc 
town about 410 mile* from its fourcc ; and it wat there 
larger than the Thames at Wcftiuinftcr. But 420 
mile* ar*> but a »ery fruall part of the courfe of the 
Niger, which doubilef* receive* many tributary ft/cam* 
before it . teach Kailina, 703 mile* farther eaftwaid, 
where there is every reafon to believe that it was view- 
ed by the ancient Roman*. Our traveller collected at 
SiUa what information he could from the Moo.tilh and 
Negro trader* concerning the further courfe of this ma- 
jeftic ft ream, as well as of the kingdoms through which 
it runs ; aud the following notices he b ditve* to be au- 
thentic : 

Two ftiort days journey to the caftward of Silla, is 
the town of Jeune, which is fituated on a Fr.all idand 
in the river ; and it faid to contain a greater number of 
inhabitants than Sego itfclf, or auy other town in l.am- 
barra. (See SftOo, Suffff.) At the diftance of. two 
days more, the river lpitads into a cotilidetabli lake, 
called Ihttic (or the daik Like); concerning the extent 
of which, all the information which our author could 
nbtain was, that in o idling it, fiom weft to caft, the 
canoes lotc fight of land 0J1C whole ddy From this 
like, the water iflucs in many different llreams which, 
tciminatein two laige lianchcs, •>.* whereof fljwa to- 



which they are 
it would kern, 
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ward* the north caft, and tbe other to the eaft; but 
thefe branche* join at Kabra, which it one day's jour- 
ney to the fouthward of l umbuctoo, and i* the port 
or fliipping-placc of that city. The tract of land which 
the two dreams encircle, is called jinbala, and is inha- 
bited by negroes; and the whole- diftance- by land, from 
Jcciii.' u> Yumbudoo, it twelve day* journjy. 

Fiom Kabra, at the diihuce of eleven day* journey, 
down the ftrearo, the river paffes to the fouthward of 
Hi ufla, which -is two days journey diftant from the 
river. Of the further progreis of this great river, and 
it* fi-ial exit, all the natives with whom Mr Park con- 
verfed fecntcd to be entirely ignorant. Their com- 
mercial purlui:* Uldom induce them to travel further 
than die cities of Tumbudoo and Houff* ; and as the 
folc object of thofe journeys is the acquirement of 
wealth, they pay but little attention to the courfe 01 
rivers, or the geography of countries. It is, however, 
highly probable tliat the Niger afford* a fafe and caiy 
communication between very remote nations. All our 
author * informants agreed, that many of the negro 
merchants who anive at Tumbudoo and Houffa. from 
the eaftward, fpeak a different language from that of 
Bambarra, or any other kingdom with 
acquainted. But even thefe merchants, 
are ignoiant of the termination of the river; for fuch of 
them as can fpeak Arabic, defcribe the amazing length 
of its courfe in very general terms, faying only, that 
they believe is rum to the zuorWj end. 

_ Major Renncl, by comparing a great many account, 
ot the progicfs of this river beyond Houffa, with the 
idea which prevail* in that city of it* termination, hat 
Ihewn it to be in a very high degree probable, that the 
watcT* of the Niger have no dired communication with 
the fea, but that they are fpread out into a great lake 
in Wangara and Ghana, and evaporated by the heat of 
the fun. See Wascaaa in thi* Supplement. 

NILE, the name of a celebrated river, which, a* it 

ha 
been 

felve* bound cardidly to confef* that, in our 
it* fourcc*, at lcaft thofe fource* which were the object* 
of ancient curiofity, have never yet been fecii by any 
European. Thi* fecin* to be proved, beyond the pof- 
Ability of controverfy, by Major Renncl in the Appen- 
dix to Mr Park's Travel*, Oi.d by Mr Browne in hi* 
account of the DJirelaliud, and JXir-Fur or Soudj*. 
See Soudan in this SuppUnunl. 

Mr Bruce hicifclf acknowledge* that the Nile, which 
water* Egypt, it the confluence of two ft reams, and 
that the weilcrn ftrca 11, which he, with others, call* 
Ii threl aliuj, or the whitt river, i« the largcft of the 
Wne a man thi n fore to travel fro:n Cairo up 




........ ..... iibiuv w a iiuuiuai river, winca, an it 

las been defcribed in the Encyclopedia, Ihould not have 
>ecn introduced into thi* place, did we not think our- 



two. 



the banks of the Nile 111 quell of its Source, he < 
doubtlefs, when lit ihould arrive at the divition of tbe 
river into two channels, continue his journey up the 
greater of thefe ; for what could induce bun to turn 
afide with the lef» ? Not the name ; for neither the kf» 
noi the gieater lu» by itfelf the name which, in Egjpt, 
is given to both when united. The former, which un- 
doubtedly hai it* fourcc in Abyftnia, is there called 
the Abay or Abavi ; and, iu other countrica thioui;h 

whicn 



(a) 1 hi* ii the uigvo name of the river, and fignifiei the great nwttr. 
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Kale, which it runs, the Bahr el A&ek i the latter is, from 
Malawi. j tJ f oUrce t0 j M junction with the Abav, called the 
"""" v Eahr el abiad. 1'liny believed that the Nile came from 
the weft j and Ptolemy lays exprefsly that its remote 
fource is in the mountain' of tit mwh. But this Nile 
mult be the White River, which certainly rifes to the 
we ft ward of Abyfii.iia, and, according to Abulfeda, in 
the mountains ot Komrt or Kummeri ; which, in Ara- 
bic, fignifici lunar, being the adjective of Kummcr, the 
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this number is annually dirru'nimed by the frequent at- 
tacks of Bofhmcn, and the aridity of the foiL Of the 
Bosh mem we have already given fuch an account as 
can leave no doubt of the destructive nature of their to- 
curfiona; and the foil muft be arid indeed, if it be true, 
as Va liant »fTures us, that in the country of the Left 
Nimiquas rain never falls rxcept when it thunders, and 
that thunder i< fo rare as frequently not to be heard for 
the fpace of a whole year. 

For this want of rain our author accounts in a falls* 
In perfect conformity with this ancient account of factory manner : «* The country (he fays) having ner- 
thc fiurce of the Nile, Mr Ledyard was told at Ciiro ther forefts nor lofty mountains to a r re ft the clouds, 
by certain perfons from Dar-Fur, that this celebrated thofe which come from the north pal's freely over it, and 
river has its coy fountains in their country, at the di' l a ice proceed on to Camis, where they burft and fall, either 
of 55 days journey to the weftward of Scnaar, which in rain in the valleys, or in (now on the fummits of 
brings them to the Komri mouutainsof Abulftda, who, theft mountains, which are the loftiett throughout the 
as well as Ptolemy and Edrifi, places the head of the fouth of Africa." The country is of courfe not fruit- 
Nile in a quarter far removed from Abyflinia. Ptolemy ful, and its fterility obliges the inhabitants frequently 
has indeed mentioned both branches ; and while he dc- to change their refidence, fo that they are the muft wan- 
(bribes the eaftern in fuch a way as that it cannot be ta- 
ken for any other than the Abyfllnian branch, or the 
Nile of Bruce and the Portugucfe Jefuits, fpeaks of a 
larger branch flowing from a more diftant fouice, fitua- 
ted to the fouth-weft. But thi* can be no other than 
Bruce's white rivir, the Bahr-el abiad of Ledyard and 



luppo 

be (bund; but our author difvovered among the hordes 
no traces of this metal, though he found many indie*. 
tiens of rich copper mines. 

The Lcfs Nimiquas, though of a tolerable (latnrc, 
Browne. It is true, there u an apparent difference in are not fo tail as their neighbours to the eaft ward; and 
the account given by thefe two lift mentioned travellers indeed Vaillant affirms, that the people to the eaft in 
of the country in which the 1'alir-cl abiad rifes ; but it the fouthern part of Africa are much fu peri or to thefe 
is a difference only appaient. I.edyard was told at of the weft both in moral and phyfical qualities, while 
Cairo that it rifes in Dar-Fur ; Mr Browne, who re- the animals are far inferior. The Lefs Nimiquas are 
fided long in Dar Fur, was there tuld, that the fource! great believers in witchcraft; and our author gives a 
of the liver are near to a place called Donga, the reft- ridiculous account of an interview that he had with an 
dence of the chief or king of an idolatrous nation to old witch named Kakott, who had a complete efcen- 
the fouth ward of Dar-Fur. It is to be obferved, ho.v- 
ever. that the flave merchants »ho trade between Don- 
ra and C»iro arr always attached to the Soudan or Dar- 
Fur caravan ; and that therefore the pcTfbns who told 
Ledyard that the Nile rifts in their country were pro- 
bably from Donga, though he took them for Furians 
from the name of their caravan. Mr Browne informs 
ns, that the country about Durga is very mountainous, 



dering of all the Hottentot tribes. In this barren re- 
gion the Dutch colonills fuppofe that gold mines may 



cVncy, not only over the whole horde, but alfo over the 
favage Bofhmen. Thefe robbers, he fays, never at- 
tempted to plunder the territory where (he took up her 
refidence ; aud fhe has been known, when their thefts 
came to her knowledge, to proceed alone, and unguard- 
ed, to their retreats in the midft of the woods, to threat' 
en them with her vengeance, and thus compel thttn to 
a rcftitution of the Rolen property. AH her influence, 
and that in the fpot where the river rifes there are faid however, ovet her own tribe, could procure for our au- 
to be forty diftinft hills, which are called Kumri. From thor and his attendants only fix (beep, 
them iffues a great number of fprings, that, uniting, in- The women of the hotde received his Hottentots 
to r ne great channel, form the Bahr el abiad, which with great kindnefs ; and permitted them to difcover 
fuffen! the fame periodical increife and diminution ss very lingular charms, of which it is nccdlels here to i ra- 



the- Nile in Egypt. 'ITie people of Donga are quite 
naked, black, and, as we have already obferved) idola- 
ters. Major Rennel places the mountain* of the moon 
between 5" 40' and 10' N Lai. and between 24." 
33' and to° 25' E. Long. Their latitude and lonj;i 
rude, as laid down by Mr Browne, are fnmcwhat, tho' 
vcli/ little, different; wliiltt Gcefh, the fonrcc of Brut c's 
Niie, lies between the 1 otlr and 1 ith degree of N. Lat. 
aud in about the 37th drgitc of E- Long. 

NIMIQUAS, a nation, or> more property, two 
tribes in South Africa, called by Vaillant the Ltft and 
Greater Nimiquas. 

The eourtry of the Lefs Nimiquas extends in longi- 
tude from the mountains of Camis to the fea on the 
wtft, i. e. from i t 0 25' to 18* 25' eaft from London, 
and in latitude from 28° 12' to 29° 36' fouth. From 
the information which our author could collect, he 
thinks that the number of iuhibitants throughout the 
whole of this trad docs not exceed 6000 foulai Even 



fert a deict iption. Among this people he £** abun- 
dance of bracelets, necklaces, and ear-rings of copper ; 
and fome of thefe ornaments were fo well made and 
finely pobfhed, that they muft have been manufactured 
in Europe, and the fruits of an intcrcou'fe with the 
whites. But he faw fcvetal others, which, from their 
grotefque fhape and rude workmanfhip, evidently (hewed 
tbat they were fabricated by the lavages themfekes. 

" Thefe ornaments (fays he) are worn by the Nimi- 
quas in the fame manner as by the other favages ; yet 
I obferved among thtm Come whimlical peculiarities. I 
have feen perfons with fix ear-ring* of the fame fhape 
in one ear, and uone in the other : I have fern fome 
with bracelets from the wrift to the elbow or. one arm, 
while the other arm was bare : I have feen others with 
one fide of the face painted iu compartments of various 
colours, while or? the other fide both the colours and 
figures were different In general, I obferved great 
propentty to ornaments among the Lefs Nimtquu'l 
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for their kroffes and all their garment! were plentifully any queflioot were aOced on the fubjeft of the Niei- Ktirn 
covered with glafs and copper beads, ftrung on thread*, qua* themfclves, the perfons addrcf/cd were ready 10 t 
and fattened on every part of their dref«. They tven laugh in our authoi'a face. " Still (fay* he), at it tj>- 
wore them in their hair, which was plaftcred with pcarcd ftrangc to me, that a man mould talk of what 
greafe in the moft difgufting manner. Many had their he had feen, when he had in reality feen nothing ; ai 
heads covered with a reddifh incruftation, compofed of it was poffible that the fable might have fome, founda- 
greafe and a powder rcfcmbling brick-dull, with which tion, without being true in all particulars — I was wl. 
their hair was To pafled together, that you would have ling to convince myfclf wbatconld have given rife to it; 
fworn it to be a cap of red mortar. Tbofe who had it and every time 1 viiited a horde, I took care, under 
in their power to difplay this luxury of drefs, were at different pretence*, to examine, one after another, all 
proud at are our f/ftiij maiim, when they can fhakc « the huts of the kraal, and ti> alk which waa the eldril 
head loaded with powder, perfume, and pomatum. The child of the family: but I nowhere faw any thing that 
Huyp krot, or Ihort apron, of the women, wu adorned indicated either thit pretended coop, or thit pretended 
with row* of glafs beads hanging down to their feet ; cramming" 

in other rcfpr&t they were dreflcd like the other Hot- The Nimiqcas are great cowards ; yet, like the for- 
tentott." rounding nations, they have their afTagaya and poifoned 

The country of the Grtater Nbmuat it placed by arrows; and, like them, can handle thefe arm* with 
the author in nearly the fame longitude with that of the dexterity. They puffed alio thole war oxen, fo for- 
Left, and between 2>° and 28- fouth latitude. It m midablc in battle, and fo favourable to the cowardice 
barren like the other ; but the people are much taller, or inactivity of the combatants. They have even a pe- 
being generally about five feet ten inche* hi^h. The culiar implement of war, which their neighbours have 
men are dull and flupid, but the women are lively and not. This it a large buckler, of the height of the per. 
■Atremely im.tv.i-; and both men and women are com- fon who bear* it, behind which the Nimiqua can com- 
paratively handfome and of a (lender make. Extr«-a- pletcly conceal himfelf. But, betide that hit natural 
gantly a drifted to fmoking tobacco, the young girl* apathy prevent* him from giving or taking offence, he 
bartered their favour* for a tingle pipe ; and as Vail- is in reality pufillanimous and cowardly from the cold' 
lant was chief of the caravan, a white, and pofTeffor of nefs of hit difpofition. To utter only the name of 

HuuxoujM before him is fufficient to make bim trem- 
ble. See Houzouanas hi thit Sitfftl. 

Not with (landing hit frigidity, the Nimiqua it not io- 
fenfible to pleafure. He even feck* with avidity tbofe 
which, requiring but little exertion, are capable of agi- 



tobacco of much better quality, many advances 
made to him. " I have do doubt (fays he) but 1 
might have formed, for a few pipefult only, an alliance 
with every family in the horde. I was even preffed fo 
clofely, a* to be obliged to employ fome rcfjflance 



but, at the fame time, J muft confefs, that my refufala tating him and procuring agreeable fenfation*. Their 
were given in fuch a way at not to offend ; and they mufiral infttureent* are the fame a* thofe of the other 
who, in confequencc of their advances, had been expo- Hottentot* ; but their dancing is very different, and 
fed to them, having foon found other arrangement* to referable* the temper of the nation- If the counte- 
make, did not (hew me the !«£■ friendfhip. 1 muft here nance have received from nature feature* that can rx- 
adJ, that the girl* alone appeared to me thus free ; prcft our pafSont, the body alio hat itt attitude* and 
while the married women on the contrary were model! movement* that paint our temper and feeling*. The 
and referred. Thi* i* a charaAcriftic difference, which dance of the Nimiepia it fiigid like himfelf, and fo de- 
diftingnifhc* the Greater Nimiquas from the Hotteutut void of grace and hilarity, that, were it not for tlie ex- 
people in general ; as likewife does the low cringing treme gaiety of the women, it might be called the dir.ee 
air they affume when they have any thing to afk." of the dead. 

It hat been faid by Kotbcn. that the Nimiqua wo- Thefe lortoifes, to whom dancing i* a fatigue, lhew 
men, when they bear twin*, deftroy one of the infant*; little eager net* for any thiog but wagers, game* of cal- 
but Vaillant aiTurcs us that this is a falfehood, as it like- culation and chance, and all the fedentary amufement* 
wife another tale which w current in the colony. It which require patience and rcfle&ion, of which they 
has been faid that the father*, to (hew what affection are more capable than they are of motion. When our 

author, with great propriety, prohibited gaming in hi* 
camp, the Nimiqua*, who had (laid long with him, 
took their departure. 

NiTVA, a I pedes of the Mimosa, which Eourifhe* 



they bear their children, feed their eldeft in a particu- 
lar manner, as being of right the hrft object, of paternal 
care. For thit purpofe they put him in a coop as it 
were ; that it, they (hut him up in a trench made un- 



der their hut, where, being il< prived of motion, he lofc* on the bank* of the Senegal in Africa. It it valuable 



little by perfpiration, while they feed and cram him in 
a manner with milk and greafe. By degrees the child 
fatten*, and get* as round at a barrel ; and when he it 
come to fuch a ftate a* not to be able to walk, but to 
bend under hit own weight, the parent* exhibit him to 
the admiration of the bordc ; who from that period 
conceive more or left efteem and confideration for the 
family, according 

left rotundity- N1ZOL1US (Marius), agrammarian of Italy, who 

Such was the account given to our author by a man by hi* wit and erudition contributed much to the pro» 
who affirmed that he had been an eye-wilneft of -thit motion of letter* in the 1 6th century. He publifhed, 
mode of cramming the heir-apparent; but whenever in 1553, Lit. 4. De veru Printiput et vera Rotitmt 

1 ■ fhkf- 



to the inhabitant* for it* fruit, the pod* of which arc 
long and narrow, containing a few black feed* envelo- 
ped in a fine mealy powder, of a bright yellow colour, 
which rrfemblea the flour of ftilphur, and ha* a fweet 
mucilaginous tafte. When eaten by itfelf it is clammy; 
but when mixed with milk or water, it conftitutet a 
very plcafant and nouriihing food, fupplying the place 
aa the monfter has acquired more or of corn to the negroe*. — Park' 3 Travels. 
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phihfophandi, erntra Pfeudo phthfufht. In this woik N^NAGESIMAL, or Nokacesimal Dqnt, cal- 
he attacks, with much vivacity, the fchoolmen, not on- ltd alfo the Mid heaven, ia the highrlt point, or 93th 
|y for the harbarifm of their terms but for many ridi- degree of the ecliptic, reckoned from its intctfcction 



culous opinion* which they !i«ld. Leibnitz was fo 
flruck with its folidity and elegance, that, to expofc 
the obl'inacy of thofe who were zc2lou(ly attached to 
Arittotle, he gave a new edition of it, with critical 
notes of his own, 1670, in 410. Nizoliuspublifhed al- 
fo, Tbtfauntt Cieeronientu, Jiv* Apparatus Lingu* La- 
tin* e Srrtpsh Tullii Cieeronis eellrti-M, in folio. This 
is a good Latin dictionary, compofed of the words and 
expreffions of Cicero ; to which, it fccnu, Nizolius 
(hewed as much bigotry aa the fchoolmen to their no 
lions ; and fell under the character of thofe pedants 
D «- whom Erafmua has ridiculed in his Ckrronianus. We 
do not find the year either of his birth or death. 

NOCTURNAL aach, is the arch of a circk de- 
fcfibed by the fun, or a Aar, in the night. 



with the horizon at any time ; and its altitude is equal 
to the angle that the ecliptic makes with the horizon 
at their interaction, or equal to the dillance of the ze- 
nith from the pole of the ecliptic. It it much uled in 
the calculation of folar eel i pie*. 

NONAOON, a figure having nrc fides and angles. 
In a regular nonagon, or that who'c angles and (ides 
arc all equal, if each fide be 1, its a ea will be 6 181824* 
= J of the tangent of 70', to the radius 1. 

NORM\L, ia ufed fomttimes for a perpendicu- 
lar. 

NUEL, or Niwel, the upright poft about which 
(lair* turn, being that part of the flaircafe which fuf. 
tains one end of the ftcps. 




O. 



0*6» 



OASIS (plur. Oases), a fertile fpot in the midft of the fun fcti at midwinter, when entering the fign Ca- 
a fandy d< ' 



dy defart. In the Sam ax a, or Great Dcfart 
Ocei c nt 0 f Af r ; cai there are many Oafis of extreme fertility. 
* OP.L \TE, flatted or fhortened ; as an oblate fphe- 

roid. having its axis (horter than its middle diameter ; 
being formed by the rotation of an ellipfc about the 
(horter axis. 

OBLIQUE ascension, is that point of the equi- 
noctial which, rifes with the centre of the fun, or ttar, 
or any other' point of the heavens, in an oblique 
fphcrc. 

Osliqvk Circle, in the ftereographic projection, ia any 
circle that is oblique to the plane of projection. 

Otuzvt Defcenfion, that point of the equinoctial 
which fcta with the centre of the fun, or ftarj or other 
point of the heavens, in an oblique fpherc. 

Obitpvic Force, or Pcrcufllun, or Power, or Siroht, 
is that made in a direction oblique to a body or plane. 
It is dcmonilratcd, that the effect of fuch oblique force, 
&c upon the body, is to an equal perpendicular one, 
as the fine of the angle of incidence is to radius. 

OBLONG sFHixniD, is that which ia formed by 
an ellipfc revolved about its longer or tianfverfc axis ; 
in contradillinctiori from the oblate jpheroid, or that 
which is flatted at its pole*, being generated by the re- 
of the ellipfc about lis conjugate or (hotter 



OBSERVATORY, portable. See Astrono- 
MY. n CC), Ln;ycl. 

OCCIDEN f equinoctial, that point of the ho- 
rizon where the fun fvts, when he crofies the equinoc- 
tial, or enters the fign Aries or Libra. 

Glcid'nt Ejlivti', that point of the horizon where 
the fun fees at hi-s entrance into the fign Cancer, or in 
our fummcr wr en the days aie loc^eft. 

Cccidfkt hjbernul, that point of the horizon where 
Su»el. Vol. II. Part I. 



OCTANT, the eighth part of a circle 
ODD. in arithmetic, is faid of a number that is not 
even. The fcriesof odd numbers is 1, 3, c, 7, Sec. 

ODDLY-odo. A number is faid to be oddly odd, 
when an rdd number meafures it by an odd number. 
So t 5 is a number oddly odd, btcaufe the odd number 
3 meafures it by the odd number 5. 

ODOUR, that quality of certain bodies which ex. 
cites the fenfation of fmelL In the Annulet dc Cbimie, 
Vol. XXI. p. 254, we have a detailed account of cer- 
tain experiments made by M. Benedict Prcvolt of Ge- 
neva, with a view to render the emanation* of odorant 
bodies perieptille to Jigbt- The account is by much too 
long for a work like ours; tfpecially as we feel not onr- 
fclves inclined to attribute to the experiments all the 
importance which fcems to hr.v been allowed to them 
by the firtt clafs of the French National Intlitute. We 



fh=l 



crefore date only a few of them, which feem 



Oiour. 



mod to favour the author's hypothrfis 

1. A concrete odorant fubftance, laid upon a wet 
glafs or broad faucer, covered with a thin ftratum of 
water, immediately caufes the water to recede, fo aa to 
form a fpace of fcveral inches around it. 

2. Fragments of concrete odorant matter, or fmall 
morfels of paper or cork, impregnated wiih an odorant 
liquor, and wiped, being placed on the iuificc i f wa- 
ter, are immediately moved by a very (wift rotation. 
Romicu had made this obfervation on camphor, and er- 
roneoufly attributed the tffecl to electricity. The mo- 
tion was perceptible even in pieces of camphor o» feven 
or eight gtoa. * 

3. An odorant liquor being poured on the w-uer, 
flops the motion till it is diflipatcd by evaporation. 
Fixed oil arrefts the motion foi a much longer time, 

0.9 V 
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Odour. Bn( i until the pellicle it forma on the water is taken 
off. 

4. When the furface of the water ii cleaned by a 
leaf of im :.■.!, of paper, or of glafs, plunged in and 
withdrawn fucccflivciy until the pellicle is removed, the 
gyn-tory motion is renewed. If a piece of red wax or 
of taper be dipped in watc, and the drops lhak.cn off 
into 1 glafs of water containing odorant bodies in mo- 
tion, the movement will t>c Hopped. The fame effect 
is not p'oduce 1 by metal 

e. A morfel of camphor, plunged to the depth of 
three or four line* in waici, without floating, excitts a 
movement of trepidation in the fu r round." £ water, 
which repels fmall bodies in its vicinity, and carries 
them again to the crmpho' by Harts. I he author 
concludes, that tn claHic fluid efcapes from the odo- 
rant body in the manner of the fire of a fufee or the 
difchaigc at fire-arms. 

6. When there is a certain proportion between the 
height of the water tni that of the fmall fragment of 
camphor, the water is brilkly driven off, returns again 
to the camphor, ar:d again retires, as if by an cxplolion, 
the recoil of which often caufes the camphor to make 
part of a revolution on its axis. 

7. Camphor evaporates thirty or forty times more 
fpcedily • hen placed upon water, than when cniitcly 
fin rounded with air. 

8. Camphor, during the »fi of diflipation in the air, 
prefcrves its form and its opaque whitenefs ; upon wa- 
ter it is unladed, and becomes tranfparent as if it had 
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ie a kind of fufion. 



It may be inferred, that 
motion, which caufes it to 



undergone 

this arifes from the acquired 
prefen; a greater furface to the air 

y. When fmall pieces of camphor arc plunged in wa- 
ter, the camphor becomes rounded and tranfparent, 
does not acquire any motion, and iu diflipation is kfs 
perceptible than in the air. The concurrence of air 
and water is therefore ncceffary to difengage the fluid 
which is the caufe of the motion and total diflipation 
of odorant bodies. 

10. The motion of odorant bodies upon water decays 
and ceafes fpontaneoufly at the end of a certain time ; 
becaufc the water having then contracted a flrong ftmll, 
the volatilization takes place in all the points of its fur- 
face ; and the fmall mafs being thus lurroundcd by the 
odorant fluid, which is no longer air, diffolvcs, as in 
the ordinary odorant fluids, without forming the ga- 
feous jet which is the caufe of the motion. The au- 
thor compares the volatilization of the aromatic fub- 
fiance to a combullion excited by water. 

M. Prevail hopes, that thefe, and other experiments 
which he explains, will contribute to the theory of 
odours, which fo neatly rcftmhlcs that of the gaftf. 
He does not flatter hitnfelf with having cxhaulled this 
fubject, but cunliders his uifcoveries as the means of 
rendering odour perceptible by water, ndt only to the 
fight, but even to the touch, a* are likewife the vibra- 
tions of fonorous bodies. Men deprived of the fenfc 
of fmcll, and even the blin-l, according to hia, may in 
this manner diftinguifh odorant bodies from thofc which 
have no fmell. •* Perhaps (fays he) this kind of odo- 
rofcope may, by improvement, become an odorimeter. 
The exceptions, fuch for example as that of the ceru- 
men of the ears, which ptodoces much erTcft on water 
without being perceptibly odorant, and that of the 



fingers when hot or moift, are merely apparent ; fl* if O-W, 
our fenfea do not in thofc cafes discover odour, thofe of ' 
animals more powerfully energetic, fuch as the dog, 
perceive and dillinguifh individuals by its peculiar cha- 
racter. The odorofcope may afford the information 
which is wanting icfpettirg thefe effluvia. Thus it is 
that the fat of game, the lmcH of which is nearly to os 
imperceptible, is very much fo to dogs, and exhibits 
fenlible marks by the odorofcope." 

Profcffor Venturi of Modcna, who heard Prevoft's 
memoir read in the National InHitute, had htmlelf midc 
fome experiments with cimphor ktpt fcparately in the 
air, in the water, and at the furface of the water ; 
whence he deduces, that the mod active virtue for dif- 
folving camphor ref:des at that part where both the 
air and the water touch the camphor at the fame time. 
Hence he explains why, in like circumiiances. camphor 
evaporates more quickly in a moiH than in a <frv sir j 
and why the Hollanders ufc water in their procefs for 
fubliming this fubflance. 

It might be thought that the curnhor was decom- 
pofid at the furface of the water; that the water mi*ht 
leize the acidifying part, which renders the camphor 
concrete ; and that the volatile patt is difTpuei in the 
atmolphcrr. The author rejects this notion. He 
think, that water with camphor floating on its furface 
becomes charged with no more than a very fmall por- 
tion : 1. Because in thele circumltances the wattr ac- 
quires the f*me tafle and fmell of ca nphor as it ob- 
tains when a fmall quantity of this fobttance h kept 
plunged in the feme flurd. 1 his water, by txpofure to 
the air, lofes the qualities with which it had been char- 
ged, and becomes infipid, and without fmell. 2. Be- 
caufe when the water is faturatcd with all it can take 
up, the diflipation of the camphor continues at its fur- 
face as before. 3. Bccni'fe the aerial emanations of 
camphor made at the furface of water do thtmfclvct 
cryltallizc into camphor. 

Csmphor at the fuiface of the water does nothing, 
therefore, but diflulve ; and when diffolved at the ordi- 
nary temperature of the atmofpherc, it is not at rirft in 
the Hate of vapour, as has been thought. It is limply 
a liquid which extends itfelf over the furface of water 
itfelf; and by this means coming into contact with a 
great furface of air, it is afterwards abforbed and eva- 
porated. This is proved by the following facts: i.Tbe 
folution of camphor at the Airfare of water is more ra- 
pid in proportion to the extent of the lurfacr. In nar- 
row vcffcls, the fection of the column would not be 
completed in ten days, evtn though the water might be 
extremely r>«rt. 2. When the column of camohor has 
projecting parts, the liquid may be Urn ifTui'ig by U'C- 
fcrence from certain points of the column, covering the 
luiface of the water, and driving fmall floating bodies 
before it, in the fame m»mier as floating bodies go and 
return in a bafon into which the water of a canal enters 
with rapidity. 3. If a fmall piece of camphor, already 
wetted at one end, be brought near the edge of water 
contained in a broad faucer, and be made to touch the 
faucer itfelf, it depoGts a vifiblc liquor, which is oily ; 
and by attaching itfelf to the faucer, deftroys the adhc- 
fion between the refit 1 and the border of the water, fo 
that the water retires on account of the affinity of ag- 
gregation, which not being oppofed by the attraction 
of the faucer, caufes the water to terminate in a round 

edge. 
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edge. If you remove the piece of camphor, the water profcfTions ; that men of thii clafs, unable to acquire 

will not return to ita place until the oily fluid it evapo- knowledge by reading, pined away in an ignorance 

rated. 4. In the fame manner, when the column of equally fatal to themfelve* and to the Hate; that it was 

camphor is half immerfed in the water, the oily liquor neccflary to ellablifh free fchools, and particularly 

which ifTucs forth deflroys the adhefion of the water to throughout the countiy, where children might be 

the column, and produces a fmall furrounding cavity, brought up to different trades, and inltructcd in the 




priuciplcs of agriculture. D'Alcmbert, and the Vol. 
tairean adepts, loon perceived the advantages they could 
reap from thefe ellabhfhments. In union with the acco- 
nomifts. they prefented various memorials to Louis XV. 
in which not only the temporal but even the fpiritual 
advantages of fuch eitablifhmcnts for the people arc 
llrongl) urged. The king, who really loved the people, 
embraced the project with warmth. He opened his 
mind on the fubjeci to Mr Bcrtin, whom he honoured 
with hi* confidence, and had ertrulled with hi* privy 



The folution flops, or is retarded for a moment, untd 
the fluid, extending itfclf over the water, becomes eva- 
porated: the water then returns to its place, and touch- 
es the fame part of the camphor; the folution begins 
again, and in this manner the proccf* is cfft&ed by al- 
ternations of contact and apparent repulGon. 

Of thefe memoirs by Prevoft and Venturi, the Eng- 
lish reader will fird accurate and full tranflattons in the 
firft volume of Nitht/tfon't Pbilojiplical Journal, toge 
ther with fome judicious obfervations on them by the 

editor, which we (hall take the liberty to adopt. "The pur fe;** and it was with great difficulty that this minifler 
philosophical confidrration of odorant bodies is fome- could convince him of the dangerous deligns of the feci, 
what obfeurtd by the old method of gencraliling, or " Detcimined (lays he) to give the king pofitivc 
referring the properties of bodies to fome ditlinct priti- proof that the ceconomiils iropoUd upon him, I fought 
ciplc or thing fuppofed capable of being feparatcd from to gain the confidence of thole pedlars who travel 

through the country, and expofe their goods to fale in 
the villages, and at the gates of country feats I fuf- 
ptc'tcd thofe in particidar who dealt in books to be no. 
thing lefs than the agents of philofophifin with the 
good country follu. In my excurfions into the coun- 
try I fixed my attention above all on the latter. When 
they offered me a book to buy, I qucllioned them what 
might be the books they had ? Probably catechifms or 
prayer-books? Few others are read in the villages? At 
thefe woida I have feen many fmile. No, they anfwer- 
ed, thofe are not our works ; we make much 



the body itfclf. Thus the odours of bodies have been 
fuppofed to depend on a fubftancc imagined in a loofe 
way to be common to them all and fcparable from them. 
Hence the terms, principle of fmell, fpiritus rtftor. and 
even in the modem nomenclature we find aroma. There 
does not in cfft£t feem to be any more reafon to infer 
the cxiltence of a common principle of fmell than of 
taitc. The fmell of ammoniac is the action of that gas 
upon the organ of fenfe ; and this odorant i ivifjble 
matter is exhibited to the fight when combined with an 
acid gas. But in the fame manner as ammoniac ema- 
nates from water, and leaves moft part of that fluid be- 
hind, fo will the volatile part* of bodies be moll emi- 
nently productive of this action ; and very few, if any, 
natural bodies will be found which rife totally. The 
moft ftriking circumitance in the efftet is, that an act 
of fuch power fhould be attended with a lots by exha 



money of Voltaire, Diderot, and other philcfophic wri- 
tings. What ! faid I ; the country people buy Voltaire 
and Diderot ? Where do they find the money for fuch 
dear works ? Their conflant anfwer was, we have them 
at a much cheaper rate than prayer-Looks ; wc can fell 
them at ten foU (jd.) a, volume, and have a pretty p to- 



la t ion which is fcarccly to be appreciated by weight, fit into the bargain. Qucflioning fome of them Hill 
or in any other method during a fnort interval of time, farther, many of them owned that thofe books coft 
But we know fo little of nervous action, and of other thtm nothing; that they received whole bales of them 
phenomena of electricity, of galvanifm (See Galva- without knowing whence they came, but being fimply 
MM in this Sufi/>L), or even of heat, which ftrongly dclired to fell them in their journeys at the lowed 
affett the feufes, but elude admcafuremcnt by gravita- price." 

tion, that the difficulty of weighing the effluvia ot odo- " Louis XV. warned by the difcovery made by his 
rant bodies become* lefs aflonifhimr." minifter, was at length fatisfied that the tfUblifhment 

of thefe fchools, fo much urged by the confpirators, 
would only be a new iullrument of fedu&iou in their 
hands. He abandoned the plan ; but, perpetually ha* 
raffed by the protecting fophiftcrs, he did not Itrike at 
the root of the evil, and hut feebly impeded its pra- 
gtefs. The pedlars cominueJ to promote the mcafurcs 
was called aconomiflt, becaufe the economy and order of the confpirators ; yet this was but one of the infe- 
to be introduced into the finances, and other means of rior means employed to fupply the want of their free 
alleviating the diftieflc* of the people, were perpetually fchools, as a new difcovery brought to light one far 
in their mouths. The Abbe Barrucl admits, that there more fatal. 

may have been fome few of them who directed their " About the middle of the month of September 
f peculations to no other object ; but he brings very 1 789, little more than a fortnight antecedent to the a- 
fufficient proof that the great aim of the majority of trocious 5th and 6th of October, at a time when the 
the feet was to eradicate from the minds of the people conduct of the National Aflembly, having thrown the 
all reverence for divine revelation. people into all the horrors of a revolution, indicated 

" Duquefnai (fays he) and his adepts had more ef- that they would fct no bounds to their prctenfiooa, Mr 
pccially undertaken to pcrfuade their readers, that the Lc Roy, lieutenant of the King's Hunt, and an acade- 
country people, and mechanics in towns, were entirely mician, being at dinner at the houfe of Mr D'Aogc- 
deftuute of that kind of inftiuaion neceflary for their rillien, iritendant of the buildings of his majefty, the 



i lefs affonilr.ing.' 
(ECONOMISTS, a (c& of philofophcrs in France, 
who have made a great noifc in Europe, and are gene- 
rally believed to have been unfriendly to religion. The 
founder of this fed was a Dr Duqurfnal, who had fo 
well infmuatcd himfelf into the favour of Louis XV. 
that the king ufed to call him his tbwktr. The fed 
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convention turned on the difalcts of the revolution, 
and 00 ihofe that were too tlcatly to be Sorcfeen. Din- 
ner o-.-er, the noMrman above mentioned, a friend of Lt 
Roy, hurt at having feen him fo great an admirer of 
the S ■phi.'ters, ttp-oached him with it in the following 
expreffive wutd« : Wi'd! tlh, then, is the wirk of Plilo- 
fop'y! Thunccrilruck at theft woid> — Alas! ened the 
academician, to xvbvm do y^u Jay fo ? I incur it lut too 
W*//, and I Jlalf dit if grief and rcmcrft ! At the wcjrd 
rtmirj tt the fame nobleman q'leftiontd him whether he 
had fo trrcatly conuibut-d towards the revolution a* to 
tipbraid himft'.f with it in that violent manner? ' Ve» 
f ii'.> '. -r ri he', I have contributed to it, and far more 
than I was aware of. I wit ierretaty to the committee 
to which you are indebted for it ; but 1 call heaven to 
witnefs, that 7 never thought it would go to fuch 
lengths. You have feen mc in the king's Service, and 
you know that I love hi* perfon. I little thought of 
brine " 
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This recital is too well authenticated to be called in 
queilion, and too plain to need a commentary. Let it 
l>e a warning againd all ftcret f x-ieties. by whatever 
title of benevolence they may be delig;ieJ by thofc who 
fon-i them. 

OIL mill, a mill for rsprefTing the oils from fruits, 
or grains, Sec As thefe kingdoms do not produce the 
olive, it would be nccdlcis to drfcribe the rr.ills which 
are employed in the Southern parts of Europe. We {hail 
contc.t ourfelvc*, therefore, with a description of a 
Dutch oil-mill, employed for grinding *r.d pre fling lint- 
feed, rape-feed, and other oleaginous grains. Farther, 
to accommodate our defcriptiun it'll more to our local 
circumdancet, we fhall employ water as the full mo- 
ver; thus avoiding the enormous expence and complica- 
tion of a windmill. 

In Plate XXXVIII. fig. A, 

1. Is the elevation of a wheel, over or underfhot, aj> 



bringing his fubjefts to this pitch, and J JbaU du of grit/ the fit nation mar require. 
and temjrfP 2. The bell metal fockrt, Supported by roafonry, for 

" Preflcd to explain what he meant by this commit- receiving the outer gudgeon of the water wheeL 



tee, this fecret fociety, entirely new to the whole 
pany, the academician refumed : ' This fociety was a 
fort o" 



The water courfe. 
B. 



of club that we philosophers bad formed among t. A fpur wheel upon the fame axis, having 51 

us, and only admitted into it pcrfons on whom we could teeth. 

perfectly rely. Our fittings were regularly held at the 2. The trundle that is driven by N" 1. and has 78 

i'aron U'Holbach's. Left our object ihould be fur- (laves 

mifed, we called ourfelves cecotiomitts. We created 3. The tvallotver, or axis forraifing the pcflles. It 

Voltaire, though abScnt, our honorary and perpetual is furniihed round it* circumference with vutferi for 

piefident. Our priceipal members were D'Alembcrt, lifting the trfilei, fo that each may fall twice during 

Tutgot, Condorcet, Didrrot, La Harpe, and that La- one turn or the water wheel, that is, three v/ipert for 
moignon, ker [*r of the Seals, who on his difmif&oD (hot 
biniitlf in his park.' 



" The whole of this declaration was accompanied 
with tears and Sighs ; when the adept, deeply penitent, 
continued: • The following were our occupations; the 
moil of thofe works which have appeared for this long 



h peftle. 

4. A frame of timber, carrying a concave half cylin- 
der of bell metal, in which the wallower (cafed in that 
part with iron plates) refts and turns round. It will 
be feen in profile, fig. G 

5. Mafonry Supporting the inner gudgeon of the 



time paft again;* religion, morals, and government, were water wheel and toe above mentioned frame, 

ours, or thofc of authors devoted to u?. They were 6. Gudgeon of the wallower, which bears againd a 

all compofed by the members or by the orders of the bell-metal Rep fixed in the wall. This double Support 

Society. Before they were fent to the prefs, they were of the wallower is found to be neceflitiy in all mills 

delivered in at our office. There we reviftd and cor- which drive a number of heavy dampers, 

reded them ; added to, or curtailed them, according Fig. C, It the elevation of the peftle and prcft- 

•s circumftanccs required. When our philofophy was frame, their furniture, the mortars, and the prefs- 

too glaring fur the times, or for the objed of the work, pcftlcs. 



wc brought it to a lower tint ; and when we thought 
that we might be more daring than the author, we 
(poke more openly. In a word, we made oar writers ft 
(ay exactly what we pleafcd. Then the work wa* pub- 
lished under the title or name we had chofen, the better 
to hide the hand whence it came. Many, fuppofed to 
have been pofthumous works, Such at Cbrijiianity Urn- 
ma/led, and divert others attributed to Frtrtt and Bou 
longer after tbeir deaths, were iflbed from our So- 
ciety. 

* When wc had approved of thoSe work*, we began 
by printing them on fine or ordinary paper, in Sufficient 
number to pay our cxpencet, and thin an irnmer<Se 
number on the commoner! paper. TheSe latter we fent 
to hawkers and bookfcllert free of coll, or nearly fo, 
who were to circulate them among the people at the 
lowed rate. Thefe were the meant ufed to pervert 
the people, and bring them to the State you now See 



1. The Gx pedles. 

2. CroSs pieces between the two rails of the frame, 
rising, with thefe rails, guides for the perpendicular 

motion of the pcftlcs. 

3. The two rail*. The back one i* not feen. They 
are checked and bohed into the ftandards N« 1 2. 

4. The tails of the lifti, correfponding to the wipers 
upon the wallower. 

5. Another rail in front, for carrying the detents 
which hold up the pefllct when not aciing. It it mark- 
ed 14 in fig. M. 

6. A beam a tittle way behind the peftle*. To this 
are fixed the pulleys for the ropes which lift and ftop 
the pcftlcs. It is reprtfented by 16 in fig. M. 

7. The faid pulleys with their rope*. 

8. The driver, which ft r ikes the wedge that prrfles 
the oil. 

9. The difibarger, a damper which ftrikes upon the 



r 



them in. I fhall uui fee them long, for I JbaU die of inverted wedge, and loofens the pref*. 
grief and remorft ." 
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051 ic. The lower rail with itn crofs pieces, forming the 
-v lower guide* of the perries. 

11. A fmall ccg wheel upon the waliower, for turn- 
ing the fpatula, which (tirs about the oil-feed in the 
tbaujfrr fan. It bat 28 teeth, and is marked N* 6 in 
fig. M. 

12. The four ftandarda, mnrtifrd below into the 
b.'ctb, and above into the joifts and beams of the build- 
ing. 

H. The fix mirtart hollowed out of the block itfelf, 
and in fhape pretty much like a kitchen pot. 

14. The feet of the peftlcs. rounded into cylinders, 
and Ihod with a great lump of iron. 

15. A board behind the peftlei, Handing rn its edge, 
but inclining a little backward.. There it fuch ano- 
ther in front, but not reprefented here. Thefe form a 
fort of trough, which prevent* the fced from being fcat- 
teTed about by the fall of the ptftles, and loft. 

16. The firft preftbox (alfo hollowed out of the 
block), in which the grain is fqueezed, after it has 
come for the firft time from below the milftone*. 

17. The fecond preft box, at the other eud of the 
block, for fqueczing the grab after it has palled a fe- 
cond time under the peftlcs. 

18. Frame of timber for fupporting the other end of 
the waliower, in the fame manner at at N° 4- fig B. 

19. Small cog wheel on the end of the waliower for 
giving motion to the milftones. It hat 28 teeth. 

20. Gudgeon of the waliower, bearing on a bctl me- 
tal focket fixed in the wall. 

fl. Vcffcl* for receiving the oil from the prife- 
boxes. 

2 2 . Joitlt fupporting the block. 
Fig. D. Elevation and mechanifm of the mil- 
fb.net. 

I . Upright Jbaft, carrying the great cog wheel above, 
ar.d the runner miljhnet below in their frame. 

2. Cog-wheel of 76 cog*, diiven by N J 19. of 
fig. C. 

a. The frame of the runner 1. This will be more 
diftinetly underftood in N° 4. fig. H. 

The innermoft runner, or the one ncareft the 

5. Outermoft ditto, being farther from the fhaft. . 

6. The inner rait, which collecls the grain under the 
euter runner. 

7. The euter rake, which colic £U the grain under 
the inner tunner. In this manner the grsiti is always 
turned over and over, and cruihed in every riircdioa. 
The inner rake layt the grain in a slope, of v.hich 
fig. O. is a feciioo i the runner flattens it, and the fe- 
cond rake lifts it again, at it marked in fig P ; fo 
that every fide of a grain it prefented to the milftooc, 
and the reft of the legger or nttber mVfiont is to fwept 
by them, that r.ot a fingle grain is left on any part of 
h. The outer rake is alio funtifhed with a rug of 
cloth, which rubs againft the border or hoop that fnr- 
sound* the nether milftooc, fo at to drag out the few 
grains which might otherwife remain in the corner. 

8. The ends of the iron axle which paflitt through 
the upright (haft, and through the two runners. 
Thus they have two motions : 1 me, A rotation round 
their own axis. ?do. That by which they ate carried 
round upon the nether milftone on which they roll. 
The holes in thefc roiliiones are made a little widifh ; 
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and the holes in the ean of the frame, which carry the Oil. 
ends of the iron axis, are made oval up and down. Thia 
great freedom of motion is neceffary for the runner 
milftones, becaufe frequently more or left of the grain 
is below them at a time, and they muft therefore be at 
liberty to get over it without draining, and pcrhap* 
breaking, the (haft. 

9. The ear* of the frame which lead the two extre- 
mities of the iron axis. They are mortifed into the 
under fide of the bars of the fquare frame, that it car- 
ried round with the fha»"t. 

1 o. The border or hoop which furrounds the nether 
milftone. 

1 1. and 12. The nether milftone and mafonry which 
fupports it. 

Fig. E. Form of the waliower, (hewing the difpofition 
of the wipers along its furface 

1. Two parts of this fhaft, which are nicely round, 
ed, and fortified with iron plates, and which reft upon 
the bell- metal concaves, which arc reprefented in n° 4. 
of fig C. 

2. The little wheels at each end, for giving motion to 
the two fpatulse, marked a 3 11. fig. C. 

3. The wipers for the fecond pref*. 

4. The wipers for the firft prefs. 

5. The wipers for the fix pcltles. 

Fig. F Represents the furface of the waliower un- 
folded into a re&angular parallelogram, in order to 
(hew the diftribution of the wi pers, and confequently the 
fuccefBon of the ftrokes given by the different peftles. 
This diftribution has fomething peculiar. Each peftlc 
"has three wipers; and there are alfo three for the driver 
and tlifchargcr of the fecond preft. The driver and 
wiper of the firft preft have but one and a half , one 
for the driven and the half for the difcharger } fo that 
it ftriket twice, and the driver only once, in a turn of 
the fhaft. This it the Dutch pradice, which differ* 
from that of Flanders. The fucceflion of the ftrokea 
may be conceived tt follows : Reckon the Hamper*, in- 
cluding thofc of the preffes, from the water wheel to- 
ward the other end of the waliower, and calling them 
a, l>, r, d, t,f,g, b, it i, and fuppofing that a makca 
the tii It ftroke, they proceed in the following order for 
one turn of the waliower : 

ab, J,/, b, e, e, g, el, </,/, b, e, t, g, ab, </,/, b, c, e,g. 

Here it may be obferveu that a and b flrike together. 
They would do fo if allowed ; but one of them it held 
up by its detent till the workman feet proper to dif- 
en g a g e ' ( - Each pcftle, and the driver aud difcharger 
of the fecond prefs, make* three ftrokes for one turn of 
the waliower. But the driver i of the firft prefs makes 
only one flroke in that time, namely, in the interval 
between the laft ftrokes of e and;. The difcharger i of 
this prefs makes two ftrokes ; one of them in this fame 
interval, and the other along with the firft ftroke of e. 
The -fecond prcfling requires a much more violent pref- 
furc than the firft, becaufe the cake muft be left per- 
fectly dry and haid 

Fig. G. Profile of the frame of timber which carriea 
the v allowcr, and greatly contribute* to render it* mo- 
tion fteady. 

Fig. H. Is a view of one of the milftone*. 

1. The nether milftone*, and the mafonry fupporting 
the whole. 

a. The runner. 

3- A 



fhaft". 
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3. A fort of cafe which endofes the two wings of 
the milftone at a very fmall di dance from it, in order 
to prevent the grain which (licks to it from being kit- 
tered. There is another method pra&ifed at kmc mills. 
Fig. I. Reprefents that of Sardamm. AA are two 



iron rods, about half an inch fcjnare, hanging on the 
axle, on each fide of the mililonc. Thefe rods are 
joined by a crnfc piece C, which almotl touches the 
miHlone. A piece of leather is put between, which 
rubs upon the milftone, and clears it of the grain which 
chances to flick to it. N" 4. and 6. rcprcfent the ears 
of this frame, by which the end of the iron axle is fup- 
potted, and carried round by the uptight (haft n g c. 

Fig. K. Plan of the runner milftoncs, aod the frame 
which carries thtm round. 

1,1. Arc the two milflones. 

3, 3, 3, 3 The outlide pieces of the frame. 

4, 4, 4, 4. The crofs bars of the frame which em- 
brace the upright ihsft 5, and give motion to the whole. 

ft, 6. The iron stars upon which the runnel* turn. 

7. The outer rake. 

8. The inner ditto. 

Fig. L. Reprcrenu the nether mililone feen from 
above. 

1 . The wooden gutter, which fnrrounds the nether 

milftone. 

J. The border or hoop, about fix inches high, all 
round, to prevent any feed from being kattered 

3. An opening or trap door in the gutter, which csin 
be opened or (hut at pleafure. When open, it allows 
the bruifed grain, collected in and (hoved along the 
{Cutter by the rakes, to pafs through into troughs pla- 
ced below to receive k. 

4. Pcrtioii of the circle defcribed by the enter 1 
e. Portion of the c-rcle defenbed by the i 

By thcA- we fee that the two (tones have differ* 
lound the axis, and bruifc more feed. 

6. The outer rake. 

7 The inner ditto. 

8. The fweep, making part of the inner rake, oc- 
cafionally let down for fweeping off all the feed when 
it has been fufficiently bruifed. The preffure and ac- 
tion of thefe rakes is adj tilled by means of wooden 
fprings, which cannot be ealily and diftinctly reprefent- 
ed by any figure. The oblique pofition of the rakes 
(the outer point going foiemoil) caufes them to (hove 
the grain inwards or toward the centre, and at the fame 
time to turn it over, fcrmewhat in the fame manner as the 
mould-board of a plough fhoves the earth to the right 
hand, and partly turn it over. Some mills have but one 
f weeper ; and, indeed, there is great variety iu the form 
and conftmclion of this put of the machinery. 

Fig. M. Profile of the peftle frame. 

1. Section of the horizontal fliaft. 

2. Three wipers for lifting the peflles. 

3. Little wheel of 28 teeth for giving motion to the 
fpatula. 

4. Another wheel, which is dtiven bv it, having 20 
teeth. 

c. Horizontal axle of ditto. 

6. Another wheel on the fame axle, having 1 3 teeth. 

7. A wheel upon the upper end of the fpindle, having 
J 2 teeth. 

8- Tvo guides, in which the fpindle turns freely, and 
io that it can be (hifted higher and lower. 
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9. A lever, moveable round the piece n" 14. ted hi. 01 
ving a hole in it at 9, through which the fpindle pa&t, ""*>— 
turning freely. The fpindle has in this place a (houlder, 
which reds on the border of the hole 9 ; fo that by the 
motion of tins lever the fpindle may be difengaged from 
the wheel work at pleafure. This motiou u given ta 

it by meant of the lever 10, to, moveable round in 
middle. The workman employed at the chauffer puik 
at the rope 10, 11, and thus difcugages the fpindle ml 
fpatula. 

1 1 . A ptftle feen fidewife. 

1 i- The lift of ditto. 

13. The upper rails, marked n 5 3. in fig. C. 

14. The rail, marked n° 5. in fig C. To this ire 
fixrd the detent*, winch fcrve to Hop ard hold up the 
peRles. 

1 j. A detent, which is moved by the rope at iu outer 
end. 

16. A bracket behind the peillea, hiving a pulley, 
through which panes the rope going to the detent 1 j. 

17. The faid pulley. 

1 8. The rope at the woikman's hand, palling through 
thcpullcy 17, and fixed to the end of the detent 15. 

This detent naturally hangs perpendicular by its own 
weight. When the workman wants to (lop » peftle, he 
pulls at the rope 18, during the rife of the prrUc. 
When this is at iu grcatcll height, the detent is hori- 
zontal, and prevenu the peillc from failing by means 
of a pin projecting from the fide of the petUe, which 
tells upon the detent, the detent itfelf being held io 
that pofition by hitching the loop of the rope upon a 
pin at the woikman's hand. 

19. The two lower rails, marked n" 10. fig. C. 

10. Great wooden, and fomttimes done, Mod, ia 
which the mortars arc formed, marked n 3 a 1. in fig. C 

Si. Veflel placed below the prefs boxes for receiving 
the oiL 

2». Chauffer, or little furnace, for wanning the bruifed 



23. Backet in the front of the chauffer, tapering 
downwards, and opening below in a narrow (lit. The 
hair bag, in which the grain is to be preffed after it has 
been warmed in the chauffer, are tilled by plicing them 
in this backet. The grain is lifted out ot the chauffer 
with a ladle, and put into thefe bags; and a good quia- 
tity of oil runs from it through the flit at the bottom 
into a veffel fet to receive it. 

24. The fpatula attached to the lower end of the 
fpindle, and turning round among the grain in the 
chaufTer-pan, and thus preventing it from (licking to 
the bottom or lidcj, and getting too much heat. 

Fig. N. Plan of part of the works, 
1,1. Furnaces for warming the grain. 

2. 2. The backets for holdiug the facks while they 
are a- rilling. 

3. 3. The pan in which the bruifed grain is heated by 
the chauffer. 

4. 4. A trough for receiving the chips, into which 
the preffed oil-cakes are cut, to he afterward* put into 
the pan and warmed. 

5. The prefs- box for the fecond prefling. 

6. The prefs-box for the tirll prtfling. 

7. The fix mortars. 

8. The Hoping boards, to hinder the featuring of the 
oil feed. ^ 
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p. The nether milftone, hut out of its place. 
~* 10. It* centre a little higher than the reft. 

M. A lib of wood going round the edge of the 
nether milftone, and even with its Surface, but rifing a 
very little outwards, and furrounded with a border or 
hoop about an inch high, to prevent the Iced from be- 
ing fcattcrcd on the ground. 

Fig. A fedion, lengthwife, of the great block, 
with the mortara and prefs-boxea. 

r. The fix peftle*. 

2. The lix mortars, each of which has an iron plate 
at its bottom. 

3. The driving damper, which falls on the wedge of 
the fit ft prtffing. 

4. Ditto, for the fecond ditto. 

5. The dif.bargtr, which ftrikes on the inverted wedge 
in order to free the prefs. 

6. Ditto, for the fecond prcfling. 

7. Wedge for freeing the prefs. 
9. Wedge for prefling. 

9. Wooden chteis, two inches thick, which are pla- 
ced between the middle wedge and ihejltdmg v.td°tt on 
each fide. 

IP. Prefs •irons, between which are placed the hair- 
bags containing the bruited grain. 

11. Iron plate, called the fountain, at the bottom, 

Sierced with holes, correfponding with a hole in the 
lock, for allowing the oil to run off from the prelfcd 
grain. 

12. Vcfftl for receiving ditto. 

1 3. A long iron plate at the bottom of the prefs box, 
under the drawing and discharging wedge*. 

Fig. R. Another view of the prefa-irons. 

1. The fide-irons laid flat. 

2. The fame fecn edgewifc. 

3. The pjerced iron plate, upon which the two irons, 
n° I. ftand upright, with the hair-bag between them. 

4. One of the hair- bags. It may be obferved that 
the fcams of thefe bags are made on the flat fides, and 
not on the edges, where they would be in danger of 
burfting. 

t. A long hair-cloth, in which the bag is wrapped 
before it is fct into the prefs. The bag, being filled 
with bruifed grain, is placed with its bottom at a, and 
the top at b ; the part c a is lapped over it, reaching to 
t, and then the other end d is lapped over I bit, and 
reaches to a, and the loop at its end ferves as a handle 
by which to lift it, and place it properly between the 
prefs-irons. 

Fig. S. The principal pieces of the prefs. 

1 . The wooden cheeks. 

2. The discharging wedge. 
?. The driving wedge. 

4 and 5. The Aiding blocks, which tranfmit the pref- 
fuic produced by the driving wedge. 

The foregoing enumeration and views of the different 
parts of a Dutch oil-mill, are fufficient, we imagine, to 
enable an intelligent milbwrighl, to whom the machisc 
is altogether new, to undcrftand its manner of work- 



ing, and its adaptation to the various parti of the Oil. 

proccls for extracting the oil from feeds or kernels. " v 
it would require a very minute defcriptiou indeed to ex- 
plain it to a pcrfon altogether unacquainted with nub", 
work. 

The firft part of the procefs is bruifmg the feed un- 
der the 1 tinner (loncs (a). Thai this may be more ex- 
peditiously done, one of the runneis is fct about -jds of 
its own thicknefs nearer the fhalt th?n the other. Thus 
they d.fttrent trtldl ; and the grain, which is a 

little heap«d towards the centre, is thus bruifed by 
both. The inner rake gathers it up under the oi:tcr 
itone into a ridj;e, of w!..- \ the feet: ;ri is icprefented 
in Mate XL. ng. U. The ftor.e pafles over it ami 
flattens it. It is gathered up again into a ridge, of 
the form of fig. P. under the inner Hose, by the outer 
rake, which COfiiifll of two pair... The outer part 
preffes cliifc 011 the wooden border which Surrounds the 
ucther nunc, and Shoves the feed obliquely inwards, 
while the innei part of this rake gather* up what had 
fpread toward the cei.tre. The other rake has a joir t 
near the middle c:f its length, by which the outer half 
of it can be taifed from the nether done, while the int. I 
halt continues prefling on it, and thus fcrapes oft ti c 
moill patte. When the Iced is Sufficiently brurScd, the 
miller lets down the outer end of the rake. This im- 
mediately gathers the whole palle. and (hove* it oblique- 
ly outwards to the wooden rim, where it is at htl 
brought to a part that is left unbonded, and it fails 
through into troughs placed to receive it. Thcle 
troughs have hole* in the bottom, through which the 
oil drips all the time of the operation. t hi* part of 
the oil is directed into a particular ciitern, being confi- 
dtred a* the purcil of the whole, havirg been obtained, 
without prefluie, by the mere breaking of the hull of 
the feed. 

In Come mill* this operation is expedited, and a much 
greater quantity of this bell oil is obtained, by having 
the bed of malonry which fupports the leggcr formed 
into a little furnace, and gentry heated. But the ut- 
moft care is ncccfTary to prevent the heat from be- 
coming considerable. This, enabling the oil to diflblve 
more of tile fermentable fubftance of the feed, ex poles 
the oil to the rifle of growing loon very rancid ; ana, 
in general, it is thought a hazardous practice, and the * 
oil does not bring to high a price. 

When the parte cornea from under the ftoncs, it is 
put into the hair bags, and fubjeded to the firft prei- 
ting. The oil thus obtained is alfo etlecmed as of the 
firit quality, Scarcely inferior to the former, and is kept 
apart { The great oil cilleru being divided into fevcral 
portions by partitions). 

The oil cakes of thia prefling are taken out of the 
bags, broken to pieces, and put into the mortars for 
the til ft Jlamping, Here the parte is again broken down, 
and the patencbyma of the feed reduced to a fine meal. 
Thus free egrets is allowed to the oil from every veficle 
in which it was contained. But it it now rendered 
clammy, by the forcible mixture of the mu- 



(a) We are told, that in a mill at Rcichenhoffen in Alface, a considerable improvement has been made by 
palling the feed between two fmall iron rollers, before it is put under the mil (tones. A great deal of work it 
laid to be favtd by this preliminary operation, and finer oil produced, which we think very probable. The 
llamping and preffiag go on as in other mills. 
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enage, and even of the finer pv-t« of the meal. When wear and tear, it mud he evident, that oil nulla erefted Oi 
fufficiently pounded, the workman (tops the peftle of in England on writer /alb, and after the Dutch manner, 
a mortar, when at the top of it* lift, and cirri** the cannot fail of being a great national advsnta^e. *1 be 
content* of the mortar to the ftift chauffer pan, where chatellsnie or feigneurie of Lille alone make* annual]? 
it f* heated to about the tempo* autre of melting bee* between jo,o;o and 40,000 barrels, each containing 
wax (chi«, we are told, i* the left), and all the while about *6 gallon*. 

ftirre<! about by the fpatula. From thercc it i» 'gain What i» here delivered i* only a (ketch. Every per- 

fori acquainted with machinery will nn leiftand (he ge- 
neral movement* and operation*. But the intelligent 
met hsnic well know*, that opTatiutu of this kind have 
ma-y minute citcumftances which cannot be defenbed, 
and which, neveitheltfs, may have a gnat influence on 
the whole The rike* in the bruiiing-mill have an 
office to perform which refcmbles that of the hand, di- 
rected by a careful eye and unceafing attention. Word* 
cannot communicate a clear notion of thi» ; and a mill, 



put into hait baj*. in the manrer a'.re.idy described ; 
and 'he oil which drip* from it during tin's operation is 
confiderrd a* the bell of^tlie fecond qvaJity, and in 
fomc mills 11 kept ap'rt. The piftc is now fubjoctcd 
to the fecond prcfling, and the oil is that of the fecond 
quality. 

All this operation of pounding and heating is per- 
formed by one trorkman, who ha* ron'lant employ 
ment by taking the four mortars in fucccflinn. The 
putting into the bags and conducting of the 
gives ecjui! employment to another workmsn. 

In the mills of Piccardy, Alfacc, and moft of Fhn- it (hall not be bruffed after many rounds of the 
dcrs, the operation end* here; and the produce from nery. This produces a fcanty return of the (inert oil; 
the chauffer** incrcafed, by putting a fpoonful or two and the mill get* a bad character. The proprietor lo/es 



con dru fled from the bed drawings, by the moft flolfj 
workman, may gather the feed Jo ill, that the half of 



of water into the pan among the pafli 

But the Dutch take more pain*. They add no water 
to the parte of this their f'fi Jlxmp'tng. They fay that 
this greatly tower* the quality of the oil. The cakes 
which refult fiom this prefiing, and arc there fold as 
food for cattle, arc (till fat and fuftiih. The Dutch 
break them down, and fubject them to the pertlc* for the 
f.-eond Jlamf'ing. Thefe redrnre them to an impalpable 
parte, flrfflike clay. It is lifted out, and nut into the 
fftond chauffer pan ; a few fpoonfuls of water are add 



his money, t« difeguraged, and gives up the work.— 
There is no fecurity but by procuring a Dutch mill- 
wright, and paying him with the liberality of Britons. 
Such unhoped-for talk* have been performed of late 
year* by machinery ; and mechanical knowledge and ut- 
vtnliun is now fo generally diffufed, that it is highly 
probable that we mould foon excel our teachers in this 
branch But this very diffufion of knowledge, by en- 
couraging fpeculation among the ai tills, makes it a Stilt 
greater nlk to erecx a Dutch oil mill without having a 



ed, and the whole kept forborne time as hot as boiling Dutchman, acquainted with its moil improved prcfeot 

water, and carefully ft irred all the while. From thence form, to condud the work. We do our duty iu giving 

it isdifted into the hare bags of the tart prefs, (objected this counftl. 

to theprefst and a quantity of oil, of the loweft quali- OKU j*sso. See Skcamen in this Su/>pl. 
ty, is obtained, fufficient for giving a fatitftftory profit OMl J lAl.Ol' i'lLR, or OMPHALOpric, in optics, 

to the miller. The cake is now perfectly dry, and a glaff that it convex on both Udes, popularly called a 

hard, like a piece of board, and it fold to the farmer*, convex Itiu. 

Nay, there arc fmaU mills in Holltnd, which have no ONISCUS (See Encytl.). Two new fpecie* of this 

other employment than cxti-aSing the oil from the genus of infects were difcovered by J. a Mtirt'initrt, the 

cake* which they purchafe from. the French and Bra. naturalift who accompanied Peroufe on his lail voyage 



banter* ; a clear indication of the fupcriority of the 
Dutch practice. 

The nicety with which that induflrious people con- 
dud all their bufmsf* i* remarkable iu this nunu- 
fafture. 

In their oil cidem, the pirenchymous part, which un- 
avoidably get* through, in fome degree, in every opera- 
tion, gradually fubfides, and the liquor, in any divilion 
of the cittern, comet to confift of Itrati of different de- 
gree* of putity. The pump* which lift it out of etch 
divifion are in pair* ; one take a it op from the very bot 



of difcovery. For the information of ruch of our real 
cr 5 as arc entomologills, we (hall give the author'* de 
fctiptioa of thele ipecict. Of the lirft, which he fari 
ot ly nrarly anfwer* to the generu charader of onii'cus, 



E 1 fig. 1.) it a view ot the upper part of ks body, ps* 
and at F of the lower. Iu body is crutlacrous, and of USi 
an opaque white, with two round ruft coloured fpot* 
on the anterior part of iu cnrflel ; two others, muck 
lirgcr, in the form of a crefcent, are on the elyrs ; it* 
(hield is alio of the fame colour. The under pi't of 
the tliorax is furnilhed with four pair of legs : the firlt 



torn, and the other only from half depth. The laft and third of which are terminated with Iharpctivri; 
only is barrelled up for the market, and the other goes the fecond, from it* form, fovea it to lwim with; the 



into a deep and narrow citlern, where the dreg again 
fubfide*, and more pure oil of that quality i* obtained. 
By fiach careful and judicious practices, the Dutch not 
only fupply themfdves with thtj important article, but 
annually fend conftderablc quantities into the v^ry pro- 
vinces of France and FtanVri where th-y bought 
the feed from which it wjj txtrartcd. When wt re- 
Brflon the high pi ice of hhour [;i Holland, on the w\nt 
of timber for machinny, on the expence of building in 
that couutry, and 011 the enormous expence of wind mill 
machinery, both in the firlt erection and the labfequtnt 



fiurth it. very fm?ll, confining of two nitmbraruccoat 
threads. Some fodes, alfo niembraiiaceous and »erjr 
channelled, may alfo perform the office of l.gs: of thefe 
the two lower arc the largetl Its belly is tilled with 
ve*-niicuhr intillicct of the lizc of a tnir ; its mouth it 
placed between the firft and f«xond pjir of leg*, and ii 
of ti e form of a fmall t-unk placed between two lip*, 
joined only at the upper extremity. 

Fig. 2. leprefcnt* an inlet of the genu* mfivi 
Linn. It* body r* nearly of ihe form, conttftcoct, and 
colour, of the tttffiw a/Jiiu, except that it is net di- 
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from the fame original (lock. The people of Oparo, 
however, ate diilinguifhed by two circumilanccs, cer- 
tainly in I heir favour. Not one of them was tattowed; 
and though thev appeared not to 



ever teen a 
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vi.'ed by fegmonrs at this laft is. It ha* a double tail, 
three time* a« long at tlie body 5 from the infertion of 
which, at the hinder part of the body, fpring two legs, 
ufed chiefly by the animal in fwimming upon its back. 
The infect, viewed on the lower part H, prcfents fix 
pair of leg* ; the two firft of which terminate in very 
iharp and thick points ; it makes ufe of the third to 
f*im with, a::d to balance it* body, together with that 

pair which is inferted at the hafe of the tail ; the fourth Though there appeared to be anchoring gro 
pair, and the Urged of all, is armed with two veiy (harp 
points, which the animal forces 




ropean before, they all feemed perfectly well acquainted 
with the ufefi to which they could apply iron, and pre- 
ferred articles of it to looking glaffca, beads, and other 
trinket*, with which lavages arc ufually delighted. 

sring grouno near 

the north well end of the ifland, circumtlance* rendered 
it inconvenient for Captain Vancouver to land on it ; 
fo that we ate yet in a great meafure (hangers to the 
difpofitions of the people, though they appeared to be 
hofpitable. 

OPEN Flank, in fortification, is that part of the 
flank which is covered by the orillon or (houlder. 

OPENING °f the Trencha, is the firft breaking of 
ground by the befiegers, in order to carry on their ap- 
proaches towards a place. 

OPERA- Ola 55, is a diagonal perfpedive, of which 
the following concife and pcrfpicuou* description is to- 
ken from Dr Mutton's Mathematical Dictionary.— - 
put into a gbrfs it finks to the bottom, and rifes again A BCD (Plate XLI.) reprefents a tube about four 
to the furface with the greatcft cafe, advancing with inches long ; in each fide of which there is a hole 
the edge of its body, and defcribing curves. Its two EF and OH, exadly againft the middle of a plare 
long tads are very cafily pulled off, without the anima J mirror IK, which reflects the rays falling upon it t*> 
appearing to fuffer any pain. the convex glafs LM ; through which they are re- 

OPAQUE, not trantlucent, nor tranfparent, or not fiaded to the concave cyeglafs NO, whence they e- 
admitting a free paflagc to the rays of light. merge parallel to the eye at the hole r /, in the end of 

OPARO or Ofarko, the name given by Captain the tube. Let PaQ^beau objed lobe viewed, from 
Vancouver to a fmall ifland which he difcovered in la- which proceed the rays P*, alt, and Q_</: thefe rays, 
titude 17° 36' fouth, and in longitude 215" 40' ealt being refltded by the plane mirror IK, will (hew the 
from Greenwich. It was cftimatcd at about 6 J mile* objed in the diredion c />, ha, d q, in the image p q, 
in length, and no other land was in fight. Its principal equal to the objed i'Q. and aa far behind the mirror as 
charader is a dufter of high craggy mountains, form- the objed is before it : the mirror being placed fo aa 



into the body of any 
fi(h on which it fcizes ; the two laft pair arc nothing 
■more than very finely divided membranes. Between 
the two firft is fituated its trunk, fmooth, and about 
half a line long ; at the bafe of the third pair are two 
points, of a horny confidence, very hard, and firmly 
fixed. The two horn* alfo below the large pair of legs 
are, in like manner, very firmly united to it* body. 
Martitiiere imagines it to be by means of thefc darts 
that it pierce* the body of the fifli on which it it found, 
and that then, changing iu fituation, it find* means to 
introduce its trunk into the holes thus formed. When 



ing, in feveral places, moil romantic pinnacles, with pet. 
pcndicular cliff* nearly from their fummits to the fea : 
the vacancies between the mountains would more pro- 
perly be termed chafms than valleys. The top* of fix 
of the higheft hills bore the appearance of fortified 
places, refembling redoubts ; having a fort of block- 



to make an angle of 4; degrees with the fide* of the 
tube. And a«, in viewing near ohjeds, it is not nccef- 
fary to magnify them, the focal dillance* of both the 
glafle* may be nearly equal , or, if that of LM be three 
inches, end that of NO one inch, the diftancc between 
them will be but two inche*, and the objed will be 



houfe, in the rtiape of an Englilh glafs-houfe, in the magnified three times, being fuffieient for the purpofea 

centre of each, with rows of pallifadoes a confiderable to which this glafj is applied. 

•way down the fides of the hills, nearly at equal di- When the objed is very near, as XY, it it viewed 
fiance*. Thefe overhanging, feemed intended for ad van. through a hole xy, at the other end of the tube AB, 
red work 5 , and apparently capable of defending the cita- without an eye-glafs ; the upper part of the mirror be- 
lli-! by a few againft a numerous hoft of affailantt. On ing polifhcd for that purpofc as well a* the under. The 
ail of them people were noticed a* if 011 duty, conftantly tube unferews near the objcd-glafs LM, for taking out 
moving about What we conlidered (fay» the author) as and dcanfing the glaffes and mirror. The pofition of 
block houfe*, from their great fimikrity in appearance to the objed will be ered through the concave cyc-glaf». 
that fort of builJing, were fuffieient'. . Urge to lodge a The peculiar artifice of this glafs ■ to view a perfon 
ronfiderable number of perfons, and were the only ha- at a fmall diftancc, fo that no one (hall know who is 
bitatioiu we faw. Vet, from the number of canoes that obferred , for the inftrumcnt points to a different ob- 
in fo fhort a time aflembled round the Englifh (hip, it jed from that which is viewed ; and as there it a hole 
is natural to conclude, that the inhabitants ate very fre- on each fide, it is irapoflilile to knqw on which hand 
qucotly afloat ; and to infer, that the (hores, and not the objed is fituated which yon arc viewing. It is 
thofe fortified hills which appeared tube in the centre of chiefly ufed in play houfe* ; ?nd hence its name: but 
the ifland, would be preferred for their general relidcnce. we have feen it moft indecently employed by thofe who 
Whether the fortified places here defoiibed were in- fhould have fet a better example, even iu a cathedral 
tended for defences of' the iflandcra againft each other, church ! 

cr againft attacks from fome more powerful neigh- OPHRYS (Sec Enrych). A new fpecies of this 

hours, could only be conjedured ; but the latter idea plant has been lately defcribed in the stnntuu'JIamp/bite 

feem* the moll probable. Fioui the language of the R<f»fitory, by a Fellow of the Litwcan Society, in the 

people, and their rcfemhlance to the Friendly iflanders, following words : 

Captain Vancouver confi Jer« them all as having fprung " Stem— about 11 inche* high, ered, flipulate, rem'. 

Si ppl. Vol. II. Part I. R r culate, 



Digitized by Google 




O P I [ Jl 

culatc, pubefcent at the upper genicles. Spite— ftriclly 
fpiral, fkiwer* fpirally afcending, about 24, brightly 
white. Upper petal ovato acuminate, pubefceot, lightly 
ciliate, llraight. Two middle pttait nblong-iccurvcd. 
Two lower pttah oblong- acuminate, lightly ciliate only 
on the lower fide Rear the bafc, projecting like ele- 
phant's tulkt. Nrtttirj, broad, recurved, ragged, biyi- 
pitate. Leavei fiural— carinate acuminate, ciliate reach- 
ing and pointing to the middle of the flower*. Leaves 
raeBtal—fttc oV fix, about fix inches long, nanow, at. 
tenuate both way, acuminate, the lower more haltate. 
Leavfi caulinc — lanceolate, alternate. 

" Obfcrvatson. — This plant has much the habit, at 
well as autumnal florefcence, of Oriental fpiralis, and is 
fo perfectly fpiral alto, that the fpecific name of the 
other Ihould be altered, as being no longer exduGvely 
e fame time that a fpecific 



fpiral ; at the fame time that a fpecific name mould be 
given to this : neither of which (faya the author) I (hall 
pre fume to do, but (hall fugged it to the Linncan So- 
ciety, of which I have the honour to be a Fellow." — 
This ophryt flowered, for the firft time, it it believed, 
in England, in Hampihire, October 1 796. 

OPHIUCUS, a conftellatiou of the northern hemif. 
phere { called alfo Serpeataritu. 

OPIUM (See Encyel.), i* a medicine of fuch intrin- 
fic value, and of fo high a price, that every method 
which promifes to incrcafc the quantity in the market 
mud he of importance. It was therefore, with much 
propriety, that tbe Society for tbe Eiteeuragement of Hrtt, 
fcrV. fome time ago, voted jO guinoeas to Mr John Ball 
of Wiliiton, Somcrfctdu'rc, for the difcovery of his me- 
thod of preparing opium from poppies of the growth of 
England. The poppies, which he recommends as the 
moil productive, are the double or femi-Jo*Ue t of a dark 
colour ; the feeds of which he advifca to be fown the 
latter end of February, and again about the fecond week 
jn March, in bed* three feet and a half wide (well pre- 
pared with good rotten dung, and often turned or 
ploughed, in order to mix it well, and have it fine), 
either in I m all drills, three in each bed, in the manner 
fallads are fown, and when about two inches high, to 
thin them one foot apart ; or otherwife, to fow them in 
beds, in the broad-catt way, and thin them to the fame 
diftance. If they be kept free from weeds, they will 
grow well, and will produce from four to ten heads, 
(hewing large and different coloured flowers ; and when 
their leaves die away, and drop off, the pods then be- 
• ing in a green date, is the proper time for extracting 
the opium, by making fuch longitudinal inciuon* ac are, 
for this pnrpofe, made in the ead (See Opium and Pa- 
pater, EnejtL). Immediately on the inciuon being 
made, a milky fluid will iffuc out , which it the opium, 
and which, being of a glutinous nature, will adhere to 
the bottom of the incilion ; but fome poppies are fo 
productive, that it will drop from the pod on the leaves 
underneath. The next day, if the weather (hould be 
tine, and a good deal of funfhinc, the opium will be 
found a greyiih fubftance, and fome almoft turning 
black : it is then to be feraped from the pod#, and (if 
any there) from the leaves, with the edge of a knife, or 
other inftrument for that purpofc, into pans or pots; 
and in a day or two it will be of a proper confidence 
to make into a raafs, and to be potted. 

According to Mr Ball, lielda cannot be fown with 
any thing more lucrative to the farmer than poppies, 
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efpecially if thofe field* have a fouth expofure, *> By 
a calculation (fays he) which I have made, fuppofing 
one poppy to grow in one fquaic foot of earth, and to 
produce only one grain of opium, more than L. 50 will 
be collected from one ftatutc acre of land ; but if we 
coniidcr, that one poppy pioduccs from three or four to 
ten bead*, that in eaeh head from fix to ten inctlions 
may be made, and that from many of then ( I mean 
from one incifion) I have taken away two or three grains 
of opium — What mud then be the produce !" 

Mr Ball produced to the Society letters from Dr 
Latham of Bedford-row, Df Pearfon of Leicelitr. 
fquarc, and Mr Wilfon of Bedford- dreet, declaring, 
that, in their opinion, his Engtilh opium is equal in ef- 
fect, and fupenor in purity, to the belt foreign opium. 

OPTIC Inequality, in allronomy, is an apparent 
irregularity in the motion* of far diltant bodies; fo call, 
ed, becaufe it is not really in the moving bodies, but 
anting from the foliation of the ohferver's eye. Far if 
the eye were in the centre, it would always fee the mo- 
tions as they really are. 

Optic PyramU, in perspective, is a pyramid form- 
ed by the viiirJc object which is the b.ife, and the rays 
drawn from the perimeterof that object, which meet at the 
eye in a point, which is the .ij*x of the pyramid. Hence, 
alio, we may know what is meant by an o/*ie triangle. 

Orric R'iy.', particularly means thofe by wh.cu an. 
optic pyramid, or optic triangle, is terminated. 

ORAN, a confiderablc city, occupied by the Spa- 
niards, in tl»e province of Alafcara, in the country of 
Algiers. It has flrong and regular fiwtitication*, and 
can cafily be fupplied from Spain with provitions and 
warlike doies. It lie* in 3 c' of longitude we't from 
Greenwich, and in jc° 5c' north latitude. Since the 
year 1732, the Spaniarut have held uninterrupted pot. 
fcflton of Oran. It has a parifti church, three mont- 
fterics, an hofpital : and the number of the inhabitants, 
according to the account given of it by the Spaniard*, 
amount to 1 2,000. Towards the fea, the city rifes in 
the form of an amphitheatre, and is furrouncled with 
forts and batteries. Clofc to the city lies a itrong cattle, 
.-/',,,■•;-',', in which the Spinilh governor refides. On 
the highed hill dands Fort St Croix, whofe guns com- 
mand the city and the adjacent country. From tin's 
foit they make tignal* of the approach of ihipt, and 
carefully watch the motions of the Moors, who often 
attempt predatory incrriions into the neighbouring d> 
(tricts. A conliderable number of Mihtinedatt* lake 
refuge in Oran ; they dwell in a diftinct part of the ci- 
ty, receive pay from the court of Spain, and render lag- 
nal fcrvices againd the Moor*. The greateft part of 
the inhabitants of Oran conlilU of fuch a* have been ba- 
nifhed from Spain ; and the fame may, in a great mea- 
fure, be faid of the foldiert who compofe the garnfon. 
Five regiments arc commonly Itationed here ; but, ow- 
ing to continual defertion, their ttrcngth fcarcely equals 
that of four complete regimeuts. One of them wholly 
conlifta of rnalefaftora, who have been condemned to 
remain here for life ; the red arc fuch as have been 
'transported for one or more year*. There U here like- 
wife a military fchool. Around the city are pleafant 
gardens , but it it very dangerous to cultivate then, on 
account of the Moor* and Arab*, who frequently lie in 
ambulh among them. The fame rcafon prevents the 
of the field* in the vicinity, and the garri- 
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(on tnd inhabitant! muft be Tupplied with prowfioM in- 
mediately from Spain. 

ORANGE-Men, an appellation aflumed by certain 
focietits in Ireland, of which the firft wis formed in 
the county of Armagh, on the 2 ill of November 1795, 
others in fome towns of Ulfter and Leinfter in the year 
1 797, another in the city of Dublin 1 798 ; and lince 
that period, thefe focietiea hare fpread over the whole 
of our filler kingdom. 'The object of thefe afTociationa 
is exhibited in the following authentic Declaration of 
the Principle* 0/ Orange-men, publifhed 1799. 

" From the various attempts that hate been made to 
poifon the public mind, and (lander tbofe who have had 
the fpirit to adhere to their king and conftitulion, and 
to maintain the laws : — 

" We, the Proteftants of Dublin, a/Turning the name 
of Orange-men, ftel ourfelves called upon, not to vin- 
dicate our principles, for we know that our honour and 
loyalty bid defiance to the (hafts of malevolence anddif- 
affedion, but openly to avow thofe principles, and de- 
clare to the world the objects of our inftitutioo. 

" We have long obferved, with indignation, the ef- 
forts that have been made to foment rebellion in this 
kingdom, by the feditious, who have formed thernfelves 
into focieties, under the fpecious name of United Irijb. 



ORG 



We have fecn with pain the lower orders of our 
fellow- fuhjc&s, forced or (educed from their allegiance, 
by the threats or machinations of traitere. 

" And we have viewed with horror the fucceftful ex- 
ertions of mifrrrtin/t, to encourage a foreign enemy to 
invade this happy land, in hopes of riling into confe- 
rence on the dnwnfal of their country. 

" We therefore thought it high time to rally round 
the conftitution, and there pledge ourfelves to each 
other, to maintain the laws, and fupport our good king 
againft all his enemies, whether rebelt to their God or 
to their country ; and by fo doing, (hew to the world 
that there is a body of men in this ifland, who are rca- 
dy, in the hour of danger, to (land forward in defence 
of that grand palladium of our liberties, the conflitu- 
tion of Great Britain and Ireland, obtained and efta- 
blifhed by the courage and loyalty of our anccftors un- 
der the Great King William. 

" Fcllow.fubje&s, we are accufed with being an in. 
Jlitvlion, founded on principles too (hocking to repeat, 
and bound together by oaths, at which human nature 
may (h udder: but we caution you not to be led away 
by fuch malevolent falfchoods ; for we fokrmnly aJTurc 
you, in the prefence of the Almighty God, that the 
idea of injuring any one, on account oi Jus religious 
opinion, never entered into our heard : we regard every 
loyal fubjed as our friend, be hia religion what it may ; 
we have no enmity but to the enemies of our country. 

" We farther declare, that we arc ready, at ail times, 
to fubmit ourfelves to the orders of thofe in authority 
under his majefty, and that we will cheetfully under- 
take any duty which they (hall think proper to point 
out for us , in cafe either a foreign enemy (hall dare to 
invade our coafb, or that a dome It ic foe (hall prefame to 
raife the ftandard of rebellion in the land. To thefe 



principles' we are pledged— and in fupport of them we Orcha-i, 
are ready to fpend the laft drop of our blood. — (Signed) 
Thomas Vcrner, Grand Mafier ; John Clau. Beresford, 
Grand Seeretarj ; W illiam James, J. De Joncouit, Ed. 
ward Ball » 

ORCHARD. As an appendix to this article in 
the Encycl. fome of our readers will be pltafed with 
the following means, employed by the Rev. Mr GYr. 
m.r/luvfai, for promoting the giowth of young trece, 
and increaung the fixe and flavour of the fruit in or- 
chards. 

Having planted fe»cral young plum trees in an or- 
chard, he covered the ground, for fome years, around 
the trunks, as far as the roots extended, with flax (hows 
(a) 1 by which means thefe trees, though in a grals- 
field, tnereafed in a wonderful manner, and far excelled 
others planted in cultivated grouud. As far as the (hows 
reached, the grafs and weeds were choaked ; and the 
foil under them was fo tender and fol't, that no better 
mouM could have been wiflied for by a floriil. 

Whcu he obfcrved this, he covered the ground with 
the fame fubflance, as far as the roots extended, around 
an old plum-tree, which sppeancHo be in a languilliing 
Hate, and which flood in agrafc-tield. The coiiftqucn- 
ces were, that it acquired a Urong new bark ; produced 
larger and better taltcd fruit; aid that thole young 
(hoots, which before grew up around the ftem, and 
which it was every year neceffary to dettroy, were pre- 
vented from fprouting forth, as the covering of lijt- 
(hows impeded the free accefs of air at the bottom of 
the trunk. 

In the year 1793, he tranfplanted, from feed-bed*, 
into the nurfery, feveral fruit-trees } the ground around 
fome of which he covered, as above, with (lax-fliows. 
Notwithstanding the great heat of the fumm-.r, none of 
thofe trees where the earth was covered with (hows died 
or decayed . becaufc the (hows preveuted the earth un- 
der them from being dried by the fun. Of thofe trees, 
around which the ground was not covered as before 
mentioned, the fourth part mi (carried ; and thofe tliat 
continued alive were far weaker than the former. 

The leaves which fall from trees in autumn may alfo 
be employed for covering the ground in like manner ; 
but tiooes, or logs of wood, muil be laid on them, to 
prevent their bong difperfed by the wind. In grafs- 
land, a foaall trench may be made around the roots of 
the tree, when planted, in order to receive die leaves. 
If flax (hows are ufed, this is not neceflary ; they lie 
on the furfacc of the ground fo fait as to rrfiit the force 
of the moft violent dorm. The leaves which our au- 
thor found moft effe&ual in promoting the growth and 
fertility of fruit trees, are thofe of the walnut-tree. 
Whether it is, that, on account of their containing a 
greater abundance of (aline particles, they communicate 
manure to the grouud, which thereby becomes tender 
under them ; or that they attrad nitrous particles from 
the atmofpherc ; or that, by both thefe means, they 
tend to nourilh the tree both above and below. 

Thofe who are defirous of railing tender exotic trees 
from the feed, in order to accuftom them to our climate, 
may, when they tranfplant them, employ flax- (hows 
R r a with 



(a) Show* are the refufe of flax when it it fcutched or heckled. 
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Tlii* covering will prevent the very light, u it wa« formed of an aflemblage of deals, Or J,rta'i 
froft from making its way to the root* ; and rate aed hating the internal, between them covered wiih waxed 

cloth, to conceal the iuterior part* of it. 



Wheel, mice, on account of the (harp piickly points of the 
flu- (hows, will not be able to dicker therofclvci under 
them. 

ORCHILLA, a weed ufed in dyeing, which grows 
in the Canary ifland*. and is monopolized by the go- 
vernment. " It is a minute vegetable (fay* Sir George 
Staunton), of the lichen kind, growing chiefly upon 
rocki of a loofe texture, and produce* a beautiful vio- 
let blue colour." 

ORDEA I.. See thin article in the F.ncjchptdia, at 
the end of winc h wt have given, from l)r Henry'* Hi- 
ftory of Er-rdnnd, fume Hrong rcafont for fufpefting 
that jhe ordeal, by fre at IceII, was a gTofs impofition 
tn the c-cdulity of" an ignorant and fuperftitioi!* age. 
This fifpieion of impodrre ii raifrd to certainly by 
ProfcfTor Bt ckmann, who, in hit Hi'lorv of Inventions, 
gives us the whole procefs by which the clergy con- 
ducted the trial, and brought proofs of innocence or of 
guilt at their pleafure. The petfon accufed wjs put 
• ntirely under their management for three days before 
the trial, and for as many after it. They covered his 
lairds (when he was to I ft red hot iron) both before 
and after the proof ; fcaled and unfealed the covering. 
The former was done, as they pretended, to prevent the 
Lands from being prepared any how by art ; the latter, 
that it might be accurately known whether or not they 



Some artificial preparation was therefore known, elfe 
no precautions would have been Decenary. It is high- 
ly probable, that during the three firft days the pre»en- 
tative was applied to thofc pcrfons whom they wilhed to 
appear innocent ; and tint the three da\s after the trial 
were re^uiiite to let the hands refume their natural Hate. 
The Cacrrd (ealiflg fecured thrm from the examination 
of p-tfumptuo'-.i unbelievers ; for to determine whether 
the hands wire burnt, the three lad davs were certain- 
ly not wanted. When the ordeal wa» abolifhed, and 
this art rendered ufclefs, the cleigy no longer kept it a 
fecret. It! the i 3th century, an account of it was pub- 
lifhcd by Albrrtus Magnus, a Dominican monk (a). 
If his receipt be- genome, it feerns to have COftfi&cd ra- 
ther in covering the hands with a kind of pane than in 
hardening them. The (ap of the at:hta (marihrnsillow), 
the flimy feeds of the flea-bane, which is dill ufed for 
ftiffening by the bat maker* and filk- weavers, together 
with the white of an egg, were employed to make the 

Kle adhere. And by thefe meant the bands were as 
r as if they had been fecured by glovea. 
ORFFYREUS's Whihl, in mechanics, h a ma- 
s^,..,-, chine fo called from its inventor, which he ailerted to 
DUtim-.rj be a perpetual motion. This machine, according to the 
account given of it by Gravefande, in his Otwru Phi- 
hfipkiquij, publifticd by AUemand, Amft. 1774* con- 
fided externally of a large circular wheel, or rather 
B, 12 feet tn diameter, and 14 inches deep ; being 



The two 

extremities of an iron axis, on which it turned, reilcd 
on two fupports. On giving a flight impulfc to the 
wheel, in cither direction, its motion was gradually at> 
dictated ; fo that, after two or three revolutions, it ac- 
quired fo great a velocity as 10 make 25 or a6 turns in 
a minute. This rapid motion it actually preferred du- 
ring the fjpacc of two months, in a chamber of the Land- 
grave of Hefle, the door of which was kept locked, 
and fealed with the .Landgrave's own feal. At the end 
of that time it was {lopped, to prevent the wear of the 
materials, The Profcflbr, who had been an eye wit. 
uifs to thefe circumdaiiccs, examined all the external 
psrt* of it, and was convinced that there could not be 
any communication between it and any neighbouring 
toom. Orffvreus, however, was fo in;enfed, or pre- 
tended to be fo, that he broke the machine in pieces ; 
and wrote on the wall, that it was the impertinent cu- 
rioiitv of ProfcfTor Gravefande which made him take 
lhi« Hep. The Piincc of HefTe, who h»d feen the in- 
terior parts of this wheel, but i'worn to fecrecy, being 
afked by Gravefande, whether, after it had been in mo- 
tion for ibmc time, there was any change obfervablc in 
it, and whether it contained any piece* that indicated 
fraud or deception ? anlweied both queftions in the ne- 
gative, and declared, that the machine was of a very 
limple conllrudtion. 

OftlCOU, a new fpecies of the vulture, diicovered 
by Vaillant at Orange river in South Afiica. As he 
thinks it unqucllionably the mod beautiful of its genus, 
and tells, as ufual with him, a wonderful doiy about 
it, we have given a figure of this vulture in Plate XLI. 
Our traveller fays, that it is more than three feel high, 
and eight or nine in breadth of wing. Its feathers, the 
general hue of which is a light brown, are of a particular 
kind on the bread, belly, and fides, v/here they are of 
unequal length*, pointed, curved like the bla le of a 
fabre, and brittle up diftin& from each other. The 
feathers being thua feparated, would difclol'e to view the 
fkin on the bread, if it were not completely covered 
with a very thick and beautiful white dowa, which is 
eafily (ecu between the ruffled plumage. 

A celebrated naturakid has faid, that " no bird has 
eye lathes or eyebrows, or, at lead, hair round the eves 
like that in quadrupeds." This afTertion, advanced as 
a general law of Nature, is a midake. Not only the 
oncou ha* this peculiarity, but we know of many other 
fpecic* in which it exid* ; fuch as, in general, all the 
calaos, the fecretary, and feveral other birds of prey. 
Befide thefe eye ladies, the vulture in que d ion has ftiff 
black hair* on it* throat. All the head and part of the 
neck arc bare of feather* ; and the naked fkin, which i* 
of a reddifh colour, is dafhed in certain places with blue, 
violet, and white. The car, in its external circumfcr- 
by a prominent fkin, which forms a 

fort 



(a) In hi* work De MlraUMtu Afvnrli, at the end of his book De Secrtt'u AfuJiervn, Amdelod. 1 701, 
1:010, p. 100. Experimcntum mirabile quod facit hominem ire in igncm fine Izfione, vcl portarc igoem vej 
ferrum ignitum fine larfione in irunu. Recioe fuccnm b final vat, et albumen ovi, et femen pfylli et cakem, et 
pclveriza, et coailec cum uio albumine ovi iuccum raphaaij commifce ; ex hac confeflione illinea* corpus tuom 
vel manum, it dimittc ficcwi, et poftca itctum iUincas, et poll hoc potcris audadcr fuilincrc ignem fine nocik* 
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)ricow fort of rounded conch, that muft neceflarily heighten the 
faculty of hearing in this fpecies. This kind of conch 
il prolonged for fotne inches, and defcends down the 
neck ; which induced our author to give it the name of 



Its ftrength, he fays, moft be very confiderable, if 
we may judge from its mufclcs and rinews; and he is per- 
fnaded, that there it not a ftronger among the whole 
order of carnivorous birds, not excepting the famous 
condor, which fo many travellers have Icen, but of which 
their descriptions are fo diffcicnt as to render its exig- 
ence extremely doubtful. But there was no occafion 
for this reafonirg, and thole inferences, if what be re- 
lates as facts defcrve any credit. The oricou which he 
defer! he firft perceived perched on the carcafc of a 
hippopotamos, eagerly devouring its fltft. He fhot at 
it, an] wounded it (lightly ; upon which, " though it 
had already gorged itftlf with a confiderable quantity, of 
flefh (for upon opening it, he found in its ftomarh no 
left a quantity than fix bounds ant! a half), yet its hun- 
ger and voracity were fuch, that it ftruck its beak into 
the carcafe when attempting to take wing, as if defi- 
rous of carrying the whole of it away. 

" On the oilier han-!, the weight of the flefh it had 
devoured rendering it the more heavy, it could not ea- 
Bly rife ; fo that we had time (fays he) to reach it be- 
fore it was on the wing, and we endeavoured to knock 
it on the head with the but-ends of our mufkrts. It 
defended itfclf a long time with great intrepidity. It 
bit or ftruck ax our weapons with its bcale, and its 
ftrength was ftdl fo great, that every fltoke made a 
mark on the iarrtl oj the pact." 

ORIKN i', the eaft, or the eaftern point of the ho- 
rizon. 

OatENT EquinoB'ial, is ufed foe that point cf the 
horizon where the fun rifes when he is in the equinoc- 
tial, or when he enters the Ggn* Aries and Libra. 

OaitNT jfffiivul, is the pcint where the flM rifes 
m the middle of fummer, when the days are longed. 

Or if st Hfitrmmi, is the point where the fun rifes in 
the middle ol winter, when the days are fhorteft. 

OROTAVA, a town in the illand of Tencriffe, at 
the bottom of thefe mountains out of which the l'cek 
nfes, neatly built of ftone, on an irregular furf.»ce. The 
snoft remarkable object near it is a dtaiff-n's blood ttec, 
of which the trunk meafurcs, at the height of ten feet 
from the ground, 56 feet in girth. Concerning this 
tree there is a tradition current in the illand, that it ex- 
Sfled, of no inconfiderable dimcnfionc, when the Spa- 
niards made the conqueft of Tencriffe, about three cen- 
turies ago ; and that it was thea, what it ftill is, a land- 
's, to diftinguilh the boundaries of landed puffef. 



Diftant about three miles on the fca-coaft is the puer- 
to, or fea-port, of Orotava, where is carried on a con- 
fiderable degree o£ commerce, principally fur the expor- 
tation of wine- It it chiefly, as at Madeira, in the 
hands of a few Britifh commercial houfes, which im- 
port, in retain, the manufactures of Great Britain. 
Within a mile is a collection of living plants from Mexi- 
co, and other parts ol the .Spanilh dominions in Ame. 
rica. From hence they are to be tranfplanted into 
Spain. It is an eftabhlhment of fome expence ; and, 
.ay be its fuccefs, it Jhcwt a laudable aiten- 
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tion, on the part of that government, to the promotion Orofthvs. 
of nature! knowledge. » 

OROTCHYS and Bitcwys, two tribes of Tartars, 
who were vifited by La Peroufe in 1787, and of whofe 
manners he gives fuch an account as renders it difficult 
to lay whether they have the beft claim to be called a 
favage or a civilized people. He fell in with a ftnall 
village of them on the eaft coaft of Tartary, in a bay 
to which he gave the nair.e of Bait de Cafirit, in I .at. 
51° 29/ North, and Lon. 139° 39' Eaft from Paria- 

Their village, their employment, their drefs, and 
their apparent igrorance of all religion, hefpoke them 
lavages. Their village was eompoled of four cabins, 
bnilt in a Jnlid manner, of the trunks of fir-trees, and 
covered with bark. A wooden bench compared the 
apartment round about ; and the hearth was placed in 
the middle, under an opening large enough to give vent- 
to the frooke. 

This village was built upon a tongue of low marfhy 
land, which appeared to be uninhabitable during the 
winter ; but on the opposite fide of the gulf, on a more 
elevated lkuation, and cxpofed to the fouth, there was, 
at the entrance of- a wood, another village, confiding 
of ci fe ht cabins, much larger and belter built than the 
firft. Above this, and at a very fmall diflance, were 
three yourts, or fubt erroneous houfes, perfectly fimilar 
to thofc of the Kamtfchadales, defcribed in tbc third 
volume of Cnptain Cook's laft voyage s they were ex- 
tenfive enough to contain the inhabitant! of the eight 
cabins during the rigour of the cold feafon ; befides, on , 
fome of the Jleirts of this village were fcen feveral torr.Ss, 
which were larger and better built than the houfes; 
each of them enebfed three, four, or five biers, of a 
neat workmanfhip, ornamented with Chine fe fluffs, 
fome pieces of which were brocac'.e. Bows, arrows, 
lines, and, in general, the moil valuable articles of thefe 
people, were lufpcndrd in the interior of thefe n.onu- 
mcnts, the wooden door of which was dofed by a bar, > . 
fapported at its extrerr.ities by two props. 

Their fole employment fecmed to be the killing anci 
airing o! falmon, 01 which they eat raw, the fnout, the? 
gills, the fmall hones, and fomrtimes the entire fkin, 
which they ftripl off with infinite dexterity. When 
the ilrint l*lmon were carried to the huts, the women, 
in the mnlt dilgufting manner, devoured the mucilagi- 
turn* part uf them, and feemed to think it the moft cx- 
quifttc food. Every cabin was furrounded with a dry- 
ing place for falmon, which remain upon poles, cxpofed 
to the heat of the fun, alter having bern during thiee 
or four days fmoked round the fire, which is in the 
middle of their cabin ; the women, who are charged 
with this operation, take care, as loon at the fmoke hat 
pencti ated them, to carry them into the open air, 
where they acquire the hardntfs of wood. 

The bones of the falmon fo cured were fcattered, 
and the blood fpread round the hearth ; gree !y dogs, 
though gentle and familiar enough, licked and devour* 
ed the remainder. The naftinefs and flench of this 
people ate difgufting. There is not perhaps anywhere 
a race of people more feebly couftituted, or whofe fea- 
turee arc more different from thofe forms to which wt 
attach tbc idea of beauty ; their middle ft at u re is below 
four feet ten inches, their bodies are lank, their voice* 
thiu and feeble, like that of children ; they have high 

•beds 
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Orntehy*. check bona, (ball blear ryes, placed diagonally ; a large 
mouth, flat nofe, ftioit chin, alraoil bcardlefs, and an 



and in their referring the pendent film earr-ringi and 
copper trinkets, which they purchased, for their wire* _ \ 



olive-coloured fkin, vamifhed with oil and fmokr. They and daughteri. Of the delicacy of their manner* 



fuffer their hair to grow, and tic it up nearly the fame 
as we do ; that of the women falla loofe about their 
fhoulders, and the portrait which hat jufl been drawn 
agrees equally well with their countenances a* thofc of 
the men, from whom it would be difficult to diflinguifh 
them, were it not for a (light difference in the drefs, 
and a bare neck ; they are not, however, fubjefted to 
any labour, which might, like the American Indian*, 
change the elegance of their features, if nature had fur- 
rufhed them with this advantage. Their whole cares 
: limited to the cutting and fewing their clothes, dif- 



(Irangcrs, we (hall girt the following interefting instance 
in the words of Peroufe's tranflator : 




Obferving with what repugnance they received pre- 
frnts, and how ofteu they refufed them with obftinicy, 
I imagined (fays Peroufe) I 



per 



that 



they were perhaps defitout of more delicacy in the 
manner of offering them ; and to try if this fufpicion 
were well founded, ^ fat down in one of their houlrt, 
and after having drawn toward* me two little children, 
of three or four years old, and made them fome trifling 
1 gave them a piece of rnfe -coloured nankeen, 



pofing of their rich to be dried, and taking care of their which I had brought in my pocket. The moil lively 
children, to whom they give the bread till they are three fatisfaetion was vitibly teftified in the countenances of 
or four years of age. "the whole family, and I am certain they would hare 

With refpect to drefs, the men and little boys are refufed this prrfent, had it been directly offered to 
clothed with a waiflcoat of nankeen, or the (kin of a dog thcmfclvc*. The hufhand went out of hia cabin, and 
01 a fifh, cut in the fhape of a waggoner's frock If fowl afterward* returning with his mot! beautiful dog, 
it reach below the knee, they wear no drawers ; if it Ite entreated me to accept of it. I refufed it, at the 

'fame time endeavouring to make him underftand, that 
it was more ufeful to him than to me: but he infitted; 
and perceiving that it was without fuccefs, he caufed die 
two children, who had received the nankeen, to ap- 
proached placing their little hand* on the back of the 
dog, he gave tnc to underftand, that I ought not to re- 
fute hia children. 

" The delicacy of fuch manners cannot ex ill but 
among a very polifhed people. It fecms to me, that 
the civilization of a nation, which has neither flocks 
not hufbandry, cannot go beyond it. It is neccflary 
fometimet bordered with a fringe of fmall copper orna- to obferve, that dogs are their mod valuable property ; 
mcnts, which make a noife fimilar to that of fmall bells, they yoke them to fmall and very light fledges, ex- 
Thofe falmon. the (kins of which ferve for clothing, tremely well made, and exactly fimilar to thofe of the 

* thirty or forty Kamtfchadaks . *I hefe dogs, of die fpecics of woh" 
•logs, and very ftrong, though of a middle fize, arc ex- 
tremely docile, and very gentle, and feem to have im- 
bibed the character of their mailers." 

ORTHODROMICS, in navigation, is great-circle 



do not, they wear fome in the Chinefe ftyle, which fall 
a* low as the calf of the leg. All of them have boots 
of fral's (kin, but they keep them for the winter ; and 
they at all times, and of every age, even at the bread, 
weir a leather girdle, to which are attached a knife in 
a fhcath, a ftccl to ftrike a light with, a pipe, and a 
fmall bag to contain tobacco. The drefs of the women 
is :, -rrewl.it different ; they are wrapped up in a large 
nankeen robe, or falmon's (kin, which they have the 
art of perfectly tanuing, and tendering extremely fupplc. 
This drefs reaches as low as the ankle-bone, and is 



are never caught in 
pounds. 

Though they had neither pricfts nor temples, they 
feemed to be believers in forcery, and took the motion 
of the Frenchmens hands, when wilting, for figns of 
magic. Thus far they appeared favages. 

Their (acred regard of property, their attention to 
their women, and the delicacy of their politeness to 
•flrangtr*, would, on the other hand, do honour to the 
moft civilized nation. While Peroufe and his people 
were in the bay, one of the families took ita departure 
on a voyage of fome length, and did not return during 
their flay. When he went away, the mailer of the fa- 
mily put fome planks before the door of his houfc, to 
prevent the dogs from catering it, and in this (late left 
it full of their effects. *' We were foon (fays our 
author) fo perfectly convinced of the inviolable fidelity 
of thefe people, and their almofl religious tefpecl for 
property, that we left our facka full of fluffs, bead*, 
iron tools, and, in general, every thing we ufed as ar- 
ticles of barter, in the middle of their cabins, and un- 
der no other feal of fecurity than their own probity, 
without a Bogle inftance of their abufing our extreme 
confidence ; and on our departure from this bay, we 
fitmly entertained the opinion, that they did not even 
fufpeet the exiftence of fuch a crime as theft." 

Their attention to their women, fo uncommon among 
favages, was difplayed in their exempting them from hard 
labour ; in their never concluding a bargain with the 
Frenchmen without previoufly toufulting their wive* ; 



failing, or the art of failing in the arch of a great circle, 
which is the ihortcil courfe : For the arch of a great 
ciicle is ortbvdremia, or the fliortefl ditlance between 
two points or placet. 

ORYCTEROPUS, the name given by M. Geof- 
froy, pmfefTor of zoology in the French mufeum of na- 
tural hiAory, to the animal called by other zoologitls 
Mjrmttophaga Captnfii. (See Myrmkcof h aca, Ei- 
cycl.) He confiders it a* a distinct genua, and (cent 
iudeed to have proved, by a comparifon of the organs 
of the ory. •'.tropin with thofe of the tatoui dafifui of Li ti- 
ll it us, and of the mynmtcopbagi, that this genua is in- 
termediate, by its forms and habits, between those two 
families. It approaches to the taiout in its organs of 
maftication, and the form of the toe* and nails, and in 
having a fhort and fingle czcum, whilst that of the 
myrmecophagi is double, as in birds, by the reuniting 
of the bones of the os pubis, which are not articulated 
together in the myrmecophagi. Tor oryeteropos, 
however, bears a relation to the laft, fince it has, hke 
them, a very fmall mouth, whence its tongue, covered 
with ha ir, may be protruded to a considerable length. 
Finally, the habits of the orycteropus refemble thofe of 
the animal* to which it approaches the moft ; k does 
not climb trees, but livw under the earth like the ta- 

toui; 
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too* t it feeds like them on roots, but a1fo it hunt* after and water. They are tall, handfome, Aout, and vigo- 
P u * anthills, like the myrmecophagi. Its foout terminates rous men. Their hair 11 hrifllcd, and their nails, which 
Oiuieiiin *" * b» un * callous ; a character which is peculiar to it. they often ufc in battle, as long as clawi ; large hang. 
t It may be diftinguifhed in the works of naturaliils by ing ears and a long beard give them a ftern ferocious 
the follow 1 in; dtfcription : air. 1 he Ouadclim in particular are fierce, arrogant, 

teeth (fix) with Sat vertices ; and warlike, but form difpirited by obflinste rclirtar-ce, 

efpecially when they have not a decided fuperiority in 
numbers. In their hordes they lod^e by families, in 
tents which arc covered with a thick cloth of camel* 
hair, which the women fpin and weave upon a loom f<> 
lmall, that they work fitting on the ground. The fur- 
niture of their tents confift of two large facks of lea- 
ther, in which they keep old clothes and piece* of old 
iion, three or four goat Ik ins for holding milk and wa- 
ter, two large ttones for grinding their barley, a fmalkr 
one for driving the pins of their tents, an ozier matting 
which feives for a bed, a thick carpet for a covering, a 
sninating in a fnout, without teeth, very (lender, long, fmall kettle, and fome wooden diihes, with pack. raddles 

for their camels. The peifon who, hefides thefe arti- 
cles, poffeflef. a few hot Pes, camels, Iheep, and goats, is 
reckoned wealthy, as there are many Arabs »!>.') only 

io- 
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Ory&eropu*. Molar 
the body covered with hair. 

The orycteropus, as appears from the preceding, 
connects the Utous with the myrmecophagi and with 
the pangolin manis of Linraeus. The large forulc fpecies 
found in Paraguay, for which Citizen Cuvier has efla- 
blilhed a new genua, under the name of megMerium, 
a intermediate between the floth and the myrmcco- 
phagus ; and, lailly, the aftunifhing animal of New 
Holland, covered with briftlcs like the porcupine, fup-» 
ported by very (hort legs, and of very lingular con- 
formation, and with a head round at the occiput, ter- 



and cylindrical, and defcribed by Mr George Shaw 
under the name of myrmecophaga aculcata, appears to 
have very linking relations to the pangolin and the 
ury&eropus : from hence it follows, that in confequence 
of thefe important acquiTttions, we ought for the fu- 
ture to count, in the number of nnr natural orders, that 



Except fore eyes and the c! 



poffefs (heep and goats. 

lie, they are ftibj<c\ to few endemic difeafes. The lirii. 
diforder is cauled by the rcAcdion of light from the 
«»f the edentate J, or tinted, confiding of the following burning finds of the defar* the other proceeds fr.>m 
genera: Daf put, orySeropus myrmetoptaga, and atuL.i ta, the verdigreafe which contaminates all their vidus!«. 
mams, myrmecophtigii, mega.'erium et braJypus. Their kettles are not tinned, and never wafhed, fo that. 

OSCILLATION, in mechanics, vibration, or the they are quite crulted over whh verdigreafe, the vir'u- 
reciprocal afcent and defcent of a pendulum. lence of which is probably diminifhed by the quantity 

Axis of Oscillation, is a line parallel to the ho- of milk they ufe. When they tefidc long in one phec, 
ri/on, fuppoted to pafs through the centre or fixed they fometimes plough the fpots which are moillcned by 
point about which the pendulum ofcillates, and pet pea- the tain, and fprinkle them with feed in a carelefs man- 
dicular to the plane in which the ofcillation is made. ncr. Plentiful crops are often thus produced ; but in- 
Centre of Oscillation, in a fufpended body, is a (lead of waiting till the grain attains maturity, they cut 
certain point in it, fuch that the oscillations of the body it down, and dry it over hot cinders* Treachery and 
will be made in the fame time as if that point alone perfidy are the innate vices of the Arab* ; affafunations 



were fufpended at that dillancc from the point of 
fufpenfioo. Or it is the point into which, if the whole 
weight of the body be collected, the fcveral ofcillations 
will be performed in the fame time as before: the ofcil- 
lations being made only by the force of gravity of the 
ofcillating body. 

OSCUL ATION, in geometry, denotes the contaA 
between any curve and its ofculatory circle ; that is, the 
circle of the fame curvature with the given curve, at 
the point of contact or of ofculation. See Involution. 
in this Suppl. 

Osculation alfo means the point of concourfe ot 
two branches of a curve which touch each other. For ex- 
ample, if the equation of a curve be y = y/ x + 4 s/ * 



are frequent ; no man trulls the promife of another ; 
no man makes a smitten agreement, as the jwignard 
cancels all bonds and obligations. The men often re- 
late their expkiita to each other ; the embelliihing of a 
ftory is fucceeded by a charge of falfehood, and the 
poignant folnrs every difficulty. The ancient rites uf 
hofpitality, however, are pra&ifcd among thefe tribes 
in their utmoft extent. The Arab, who in the fkk! is 
a rapacious plunderer, becomes liberal and generous as 
foon as he enters his tent. War is only a fpecies of 
rapine, and the victory is decided at the Hrll Ihock. 
'IV Arab is devoid of fanguinary courage; he attacks 
only to plunder, and never thinks that booty is to be 
put in competition with his life. W T hen the battle i* 



it is eafy to fee that the curve has two branches touch- ended, each party makes graves for the (lain, and enclofc 
ing one another at the point where * = o, becaufc the the tombs with mounds of ftones. The ages of the 

warriors are denoted by the fpace of ground which the 
grave occupies, and the funeral proctfGon is clafed by 
the howls of the females. 

" The women never affiime the name of their huf- 
bands, and never eat with thera at meals. They arc 
faithful to their bufbands, and cannot be divorced ex- 



have each the Ggns -f and 
OUADELIM and Laiqisslka, two tribes of A- 
rabs inhabiting the Sahara or Great Defart of Africa, 
•f whom almoft nothing was known to Europeans till 
the publication of Briflbn's narrative of his Ihipwreck 
and captivity among the latter tribe. He defcribea. the 



Ouadclim and 



as the mod formidable of all cept by the decree of the 



of the horde. The 



the interior tribes of Arabs, and as often extending 
their ravagea to the very gates of Morocco. " Their 
hordes (he fays) are frequently intermingled with thofe 
of the Roufegc, Rathidium, Chclus, Tucanoia, and Ou- 
as they have no diftioct boundaries, and 



Arabs difplay their opuleace by the ornaments of their 
women, whofe ears, arms, and legs, are generally adorn- 
ed with ring* of gold and filvcr. An Arab beauty mull 
have long teeth (hooting out of her mouth, a body ex- 
tremely thick, and limbs of the longeft fize. At the 



birth of a fon, 



toteftify her joy, black- 
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that they ire the firft nation in the world, but fancy 
ing that the fun rifet only for them. Briffon relates, 
that fome of them expreffed this idea in unequivocal 
terms. * Behold (Cud they) that luminary, which it 
. unknown in thy country. During the night, thou art 
not enlightened, at we are, by that heavenly body, 
• which regulates our day* and our fafts. Hit children 
(the liars) point out to us the hour* of prayer. You 
have neither tree* nor camel*, Iheep, goau, nor dog*. 
Arc your women fimQsr to out*?' ' How long didft 
thou remain in the womb of thy mother ( faid another) ?' 



After palling forae very high mountaw.i. wholly 
with firall greyilh. pebbles 



tribi 
. cove 

• they defcendeH into a fanrfy plain 
•thurnt and thillles. When Briffon was unsbic to walk, 
of the bleeding of his feet, he was 



at (harp ft tlmtr, 
oveitp'cad v ith 



the (andf toil, the Chrirtia-i- fltpt behind a buth, un- 
(heltered, on the bare ground. BriiTon and hit mallei 
fomrtim** realoned about religion . when the latter al- 
ways anfwered the haranguet of the former by decla- 
ring, that he pteferred a bowl of churned milk to fuci 
2 absurdities. 
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.0 M»tVin>. ent her face for 40 dayt. At the birth of a daughter, on 1 camel J the briflly hair and hard t-rrt of which Os»i : 
(he only daubt the half of her face during the fptce of foon eicoritted him fo much, that the blood run co- — >~ 
70 days. A mother treat? her f»m with the fame re- rrioufly down itt flanks. By throwing heated floors 
fpec\ at her hufband, almoft as foon at he it able to into a wooden vefTe), filled with batley meal, dilated 
walk ; (he prepares hit food, fervet him, and est* when with water procured on the fra-fhore, preferred in a 
be hat fir.ifhed hit repaft. In the education of their goat't (kin, and mixed with pitch to prevent putrefac- 
young men, the mod important aequlfnions an*, dexte- tion, the Arabs prepared a kind of foup, which thry 
rity in the ufc of the poignard, fkill in embowelling kneaded with their hands, and ate unehewed. Tbey 
their enemies with their long nails, and a pbufib'.e air in roaftcd a goat in heated fand, ate itt fat raw, and, af- 
uttering a falfehood. More rude and ferocious than ter having devoured the-flefo, gnawed the bones, and 
the tribet whofe territories lie upon the (hore of the fcraped them with their nail*, threw them to Briffon 
lea, the LabdefFeba and Ouadelim Arabs are alfo more and hit companions, dcfiring thorn to eat quickly, and 
confined and illiberal in their ideaa, not only believing load the camclt, that the journey might not be impe- 
ded. Proceeding eaftward, they CToCTed a raft plak, 
corned with fault ftonet whke at fnow, round and 
fiat at a lentil, where not a tingle plant was produced. 
The earth beneath their feet refounded dull and hol- 
low, and the fmall (tones pricked them like fparki of 
1 fire. The reflection of the rays of the fun from the 
fand wat fcorchtng; the atmofphere was loaded with a 
red vapour, and the country appeared at if filled with 
' flaming volcanoes. Neither birds nor infects could be 
feen in the air. The profound filence was frightful. 
If a gentle breeze ever arofe, it produced extreme Ian- 

* At long (replied Briffqjj) at thou in that of thioe.' , guor, chopping of the lips, burning heat of the (kin, 

• Indeed (faid a third, counting the fingers and toet of . with fmall fmarting pimples. This plain wat even (huo- 
thc Frenchman) he it made like ut ; he differs only in ned by wild beaftt. After traverfing thit plain, they 
hit colour and language.' 4 Do you fow barley in your -entered another, where the wind had thrown up in fur- 

• houfes faid the Arabs, alluding to the (hips of the rowt the fand, which wat of a reddifh colour. On the 
Europeans. 4 No (faid BrifToo), we fow our fields al- «opt of the furrows grew a few fweet fcentcd plants, 
moft in the fame feafon at you.' 4 How ! (cried feve- which were devoured by the camels. On quitting thit 
ral) do you inhabit the earth ? we believed that you -fandy plain, they entered a valley furrounded by moun- 
were born and lived upon the fea.' Tbefc Arabs, ac- taint, where the foil wat white and (limy, and where 
cording to the Turkifh proverb, believe that all the '-they found water of a noxiout fmell, covered with 
world it like their father's houfe : unacquainted with green moft, and foon after difcovcred a horde of the 
the manners of other nations, and unaccuftomed to re- friendly tribe Ronffye. 

fleft upon the caufes of national chancer, every varia- After another journey of fixteen dayt, they arrive! 

tion from their own coftomt appeart not only ridicu- at the tents of the Labdcffcba horde, to which Sidi 

' lout, but monllrous 1 every difference of opinion not Mahomet belonged. The tents pitched among thick 

only abfurd, but criminal. This ignorance of the A- bufhy trees, and the numerous flocks feeding along the 

tabs, conjoined with their local and religious prejudices, 'fides of the hills, prefented at a dittancc an afped ot 

enables us to account for the infultiog treatment which happineft and paltoral fimplicity. On approaching 

Briffoo and his companions received, without having -near, the trees of beautiful green foliage proved to be 

recourse to inherent depravity: of nature." That treat- only old gummy Humps, almoft void of branches, fo 

, ment was indeed (hocking. encircled with thorns that their (hade was inacceffible. 

Briffon had furrcndercdhrniWf.-on-his fhipwreck, to The women approached, with loud criea and the moft 

• Sidi Mahomet, a Talbt ot ptiell of the tribe of lab- fawning fervility, to welcome their tyrants, to throw 
deffeha. During the abfeuce-of the - pricft, the Lab- 'fionet at the Chriitians, and fpit in their faces, while 
deffeba, who guarded the captives, were attacked and the children imitated the example of their mothers, 
maltreated by a party of the Ouadelima, and during the Briffon, who endeavoured to ingratiate himfelf with his 
.buttle which enfued* Briffon had almoft loft hi* life, matter's favourite, not only failed in thi., but incurred 
Inftead of comjiaflionatiiig his forlorn fnuation, the -her implacable ictcntment, through his irritability, 
women threw fard into his eyes, as they raid, to dry which to the Arab women feemed extremely to re- 
hit eyc-lidj. The Arabt, into whotc hands he had -femble petulance. During his refidcnce with Sidi Ma- 
fallen, had only come down to the lea-coait to gather hornet, the hardthip* he endured wee almoft incredi* 
wild grain, thiee days before the fhipwreck; and to ble. With the exceffive heat, the milk of the fhrep, 
preftrve their booty, they immediately retreated to the goats, and camels, diminifhtd, and then the dogs fared 
intrrior part of the detart. A guide preceded the better than the Christians, who wcte forced to fubGft 

| horde, to place at interval* fmall psratnids of ttone, to on wild herbs and raw fnaifc. When the raint fell, and 

dirca their courfe, at a dillancc finm every holt.-le the lead preffure made the water to fpring up through 
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Oivglyrnvah-Wit^s. Several of his companions per ilhed, and 

° ir A £ 'd i * wete ,efl b y lhe Anht to ** ^" oaTed h 7 the ravens, 
, ^ c * while in the ftruggles of death. One of them was fup- 

pofed to be murdered by his matter for railking his ca- 
mel* clandeftincly. An application made by Briffon to 

the conful at Mogador, by a letter entrutted to a Jew- 

ifh merchant, was fruftrated through the negligence of 

the viceconful; and the Labdeffeba Araba thought the 

journey too dangei 

fora of their flaves. 

thmugh the humanity of his matter's brother-in-law, 
who carried him to Murocco, where hi* ranfom waa 
paid by the Emocror, and whence he returned to France. 
For a fuller account of thefe two favagc tribes, fee 
Sauguier't and Jirijfon'i Narratives ; or a very pleafing 
tiifloricaland PbiloJ„pbical Sketch tflbe Dij 
of the European! in Northern and Wrflcrn /4fri«i, pub- 
lifted 1790 by Symington Edinburgh, and Pernor and 
Hood London. 

OXVGLYCUS cirasus, the name given by the 
editor of Dalzel's HiHory of Dahomy to a very Angu- 
lar fruit produced in that country, as well a* in fume 
other parta of Africa. It refemblt-a a fmall olive ia 

every icfpect but the colour ; being of a duflcy reddilh K, one end of it projecting from the axis. The other 
hue, changing at the end next the Italic to a faint yd- axil ia provided with a limilar piece of canvas. N are 
low. The pulp is firm, and aimoft iufipid ; the (lone pieces of doth rolled upon the axis L. Two plain 
is hard like that of the olive. After having chewed pulleys OO are fixed to the axes, in order to prevent 
one or more of fuch berries, and fpit out or (wallowed the cloth from flipping down. The ftisfta are turned 
the pulp at plcafurc, a glafs of vinegar will tafte, to the by a moveable handle P. Qia a moveable pulley, round 
pcrfon trying the experiment, like fweet wine; a lime which panes the cord R. This cord, which is fattened 
will feem to lizve the flavour of a very ripe China on the oppotitc fide of the lid (fee fig. j.), and paffes 
orange ; and the fame change is produced on other over the fmall pulley S, produces friction by means of 
acids, the ordinary effects of which upon the palate is the weight T. By the fpigot and fauffct V, the liquor 
detlroyed in a very unaccountable manner, without ef- is let off when exhauftcd. 

fervcfccnc? or any fenlible motion. Indeed, the effect The dimenfions of this apparatus are calculated for 
ii very different from neutralization, arifing from the the purpofe of bleaching twelve or fifteen pieces of $ 
mixture of acid and alkali ; fuch combination produ- calicoes, or any other Ruffs of equal breadth and fub- 



the liquor of its fuffocating effects without deftroying 
its bleaching powers. Mr Rupp, however, has contri- 
ved the following apparatus, in which may be fafely 
ufed the pure oxy muriatic acid fimply diffolved ia 
water, which is at once its cheapcfl and bed vehicle. 

Figure 1. (Plate XLL) is a fection of the appa- 
ratus. It confitts of an oblong deal cittern A BCD, 
made water-tight. A rib EE of afh or beech wood 
to be encountered for the ran- is firmly fixed to the middle of the bottom CD, being 
He was, however, at laft relieved, mortifed into the ends of the cittern. This rib is pro- 
vided with holes at FF, in which two perpendicular 
axes are to turn. The lid A B has a rim GC, which 
finks and fits into the cittern. Two tubes HH are 
fixed into the lid, their centres being perpendicularly 
over the centres of the fockets FF when the lid is up. 
on the cittern. At I, is a tube by which the liquor is 
introduced into the apparatus. As it is neceffary that 
the fpace within the rim GG be air tight, its joints to 
the lid, and the joints of the tubes, mutt be very dofcj 
and, if neceffary, fecured with pitch. Two perpetidi. 
cular axes K I ., made of afh or beech wood, pafs thro' 
- tubes HH, and reft iu the lockets FF. A piece 
M is fewed very tight round the axis 
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cing a neutral faline liquor, whilft this miraculous ber 
ry teems to convert acids to fweets. Food or drink, 
not containing any acid, ftiffer no change by the pre* 
vions ufe of this fruit ; its effect upon acids continues, 
even after a meal, though in a much fmaller degree. 
The natives ufe it to render palatable a kind of grud 
called guddoe, which is made of bread after it becomes 
too ttale for any other purpofe. They defcribe it as 
the fruit of a large tree. 

Plants fix or feven inches high were raifed from this 
fruit by Mr Dalzcl, who tried to carry them from An- 
gola to the botanic garden at St Vincent's ; but they 



fiance. When the goods aie ready for bleaching, the 
axis L is placed on a frame in an horizontal polition, 
and one of the pieces N being fattened to the canvas 
M by means of wooden (kewcrs, in the manner repre- 
fented in fig. I. it is rolled upon the axis by turning 
it with the handle P. This operation mutt be per- 
formed by two perfons ; the one turning the axis and 
the other directing the piece, which mutt be rolled 011 
very tight and very even. When the firft piece is on 
the axis, the next piece is faitened to the end of it by 
fkewem, and wound on in the fame manner u the firtt. 
The time method is purfued till all the pieces are 
on the paffage. He preferved the berries io fpi* wound upon the axis. The end of the laft piece is then 



tits, in fyrup, and in a dry form ; but they loll their 
Angular quality in all thofc preparations. The plant is 
tin evergreen, and the leaves in this infant tlate arc like 
thofe of tlie olive. 

OXYMuaivric Acid (See CniMiSTaY-./W«r. in 
this Svppi.), is the prindpal agent in the new procefs 
of bleaching (fee Bl£»ch 1 n Suppl ) ; but, till very 
lately, at lealt, it not even at prefent, the bleachers 
were in the practice of adding fome alkali to the acid, 
notwithstanding the ftrong objections which M. Ber- 

tholct made to that addition, and notwithttanding the linder inctcafes and the other leffens, Mr Rupp 
proofs urged by Mr Rupp, that it incrcafes the ex- mends that three or four weights be fufpended on the 
pence of bleaching about 40 per ernt. The chief rea- cord, which may be taken off gradually as the perfon 
fon for pet fitting in a practice to which fuch objections who works the machine may hnd it convenient. A* 
were urged was, that the addition of the alkali deprives the weights hang in open hooks, which arc fattened to 
1 Soul. Vol. II. Part I. S 1 the 



faitened to the canvas of the axis K. Both axes arc 
afterwards placed into the cittern, with their ends in 
the fockets FF, and the lid is put on the cittern by 
patting the axes through the tubes HH. The handle 
P in put upon the empty axis, and the pulley Q_upon 
the axis on which the cloth is rolled, and the cord R, 
with the weight T, is put round it and over the pulley 
S. The ufe of the friction, produced by this weight, 
is to make the cloth wind tight upon the other axis. 
But as the effect of the weight will incrcafe as one cy- 
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©it m. i- the cord, it will be little or no trouble to put them on 
*** Acu! - md to remove theert. 

Things being thus difpofcd, the bleaching liquor it 
to be twferred from the veflels in which it has been 
prepared into the apparatus, bv a moveable tube puf- 
fing through the tube I, and defcending to the bottom 
of the ciftern. This tube being connected with the 
veflels, by means of leaden or wooden pipes provided 
with cocks, hardly any vapours will efcape in the trans- 
fer. When the apparatus is filled ap to the tine a, 
the moveable tube is to be withdrawn, and the tube 1 
clofed. As the liquor rifes above the edge of the rim 
G, and above the tubes HH, it is evident that no eva- 
poration can take place, except where the rim does not 
apply clofcly to the tides of the bo* ; which will, how- 
ever, form a veiy trifling furface if the carpenter's work 
be decently done. The cloth is now to be wound from 
the axis L upon the axis K, by turning this ; and when 
this is accomplilhed, the handle P and pulley Q_are to 
be changed, and the cloth is to be wound back upon 
the axis L. This operation is, of courfe, to be repeat- 
ed at often at neceffary It it plain, th«t by this pro- 
Ms of winding the cloth from one axis upon the other, 
every part of it i> expofed, in the mod complete man- 
ner, to the action of the liquor in which it it immerfid. 
It will be neceffary to turn, at firft, very brifldy, not 
only becaufe the liquor it then the ftrongefl, but alfo 
becaufe it require! a number of revolution*, when the 
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axis it bare, to move a certain length of cloth in a given Ort-Mai 
lime, though thit may be performed by a fingle revolu- ! 'c Aoi, 
tion when the axi< is filled. Experience muft teach • J 
how long the goods are to be worked ; nor can any 
rule be given refpecting the quantity and ttrength of 
the liquor, in order to bleach a certain number of 
pieces. An intelligent workman will Coon attain a fuf- 
ficient knowledge of thefc poirtts. It it hardly necef- 
fary to obferve, that, if the liquor (bould retain any 
flrength after a fct of pieces are bleached with it, it 
may again be employed for another fet. 

With a few alterations, this apparatus might be msde 
applicable to the bleaching cf yarn. If, for inftance, 
the pulley O were removed from the end of the axit 
K, and fixed immediately under the tube H ( — if it 
wete perforated ii all directions, and tapn or ftringi 
palled through the holet. fktint of yarn might he tied 
to thefe tapes underneath the pulley, fo as to hang 
down towards the bottom of the box. The apparatus 
being afterwards filled with bleaching liquor, and the 
axit turned, the motion would caufe every thread to ba 
acted upon by the liquor. Several axes might thus be 
turned in the fame box, and being connected with each 
other by pulleys, they might all be worked by one per. 
fon at the fame time ; and at all would turn the fame 
wy and with the fame fpecd, the iki.ni could not put. 
ich other. 



P. 



Pwnrrrfr. 'T'lsCArjiTic PAINTING it an at of very high an- 
i— \ ■ tiquity, which, after being loll for many aget, was 
reftored, as is commonly believed, by the celebrated 
Count Caylus, whofe method was greatly improved, firft 
by Mr jofiah Colcbrooke, and afterwards by NHfa 
Greenland, who brought tbe rudiment* of her know- 
ledge from Italy (See Encaustic, Encyel.). In that 
country encaullic painting had employed the attention 
of various artifts and men of learning, fiich as Rcqucuo» 
Lorgna, and Aftori, ice. ; but the bed account of it 
tliat has fallen upder onr notice, it in that valuable mif- 
ecllany called the Philofophical Majtnmt, taken from a 
work of Giov. Fabbroni, publiihed at Rome in the year 
'797- 

Accordfng to thit author, M the knowledge and ufe 
of encauftic painting is certainly older than the time of 
the Greeks and the Remans, to whom the learned Re- 
queno feemt to affign the exclufive poffeflion of thit 
art ; becaufe the Egyptiant, who, with the Etrulcans, 
were the parents of the greater part of the inventions 
known among mankind, and ftom whom the Greeks 
learned fo much, were acquainted with and employed 
encauftic painting in the ancient ages of their greatnefs 
and fplendour, at ii proved by the valuable fragments 
of the bandages and coverings of fome mummies which 
he had examined. No oil-painting (he fays), of only 
two or three hundred years old, exhibits a white paint 
which has kept fo well as that feen on thefc fragments; 
aad ibis cucursilancc fuflrcicutly prose* the fuperiority 



of the encauftic method over the common oil-painting, pjjansg 
which, notwithstanding the general opinion, cannot, be — » 1 
things, h.tve '« >n unknown to the ancients. 

" It is impofTible (Uys he) that in Egypt and Pho> 
nicia, where fo much uic was made of flax, the oil pro- 
cured in abundance from that plant Ihould have been 
unknown. Thole who have kept oil, or who have fpilt 
any of it, whether nut or lintfecd oil, muft have re 
mark.-d that it poflcffej the property of foon drying by 
the effects of the atmofpherc ; and therefore it may be 
ralily believed that mankind muft foon have conceived 
the idea of employing it, particularly for (hips, which, 
as Herodotus lay*, were painted with red ochre in the 
earlieft period*, and adorned with figures and orna- 
ments. The ufe of oil afforded painting a much Ampler 
and eafier method than that of wax ; it muft therefore 
have been firft adopted, and the tranfition from oil to 
wax mutt be confidercd as- a ftep towards br'nging the 
art to perfection ; bcciufe encaullic painting is not ex- 
pofed to the irremediable inconveniences that arifc ia 
oil-paint ing, the value of which we extolled through ig- 
noranee, and praifed at a new invention. 

" Oil in general, and in particular drying oil which 
the painters life, has naturally a ftrong inclination to 
combine itfelf with the vital air or oxygen of the atmo- 
fpherc, and by imbibing oxygen it becomes dry, and 
affumet the character of refin } but the colour then be- 
comes darker, at is the cafe with tranfparent turrxntice, 
which gradually become* a black pitch. 

M Accord. 
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nd more accurate method fupcriority of the 



. " According to the 

of decompofmg bodies, oil con ft At principally of hy- 
drogen ard caption. By coming into contact with the 
•tmoiphctc, and abfatbing itc oaygen and light, it un- 
dergoes a flow and imperceptible combuition, which it 
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method, our author thinks 

further evident from the different account! which 
have of the ancient paintings. " Thus Petroniut praifea 
the frefti appearance which the valuable works of Zeuxia 
and Apcllcs had, even in his time ; but Cicero, on the 



not < : initially different from the fpcedy and violent one other hand, fpcaks of the painting* of the ancients ha. 
which it would undergo in the common mode of burn- 
ing. It firft paflcs, by imbibing oxvgen, into the Hate 
of a more or hfs dark refin ; lolcs gradually its efler.tial 
hydrogen, which make* a new combination, and after- 
svards the oxygen itfclf which has attracted the carbon; 
and at length leaves behind a thin layer of actual car- 



ving fufftred from blacknels. The former fpcaks of 
was painting, and the latter certainly alludes to paint- 
ings in oil. It it well known that paintings with wet 
chalks or water colours do not become black by age, 
and that this is the cafe alfo with encauflic. Of thus 
any one may be convinced, not only by the cxprtf&ona 



bon, which in the end becomet black in the coutfe of of the above quoted authors, but by onc't own eyes on 



*imc, and conudrrably obfeutet tbe oil painting. By 
a continuance of the before- mentioned flow combufl ion, 
the carbon iticlf, at it were, burnt alfo : if it be ftrong- 
ry acted upon by the light, it attract! the oxygen of 
the atmofpherc, and again brings forward the carbonic 
acid or fixed air, which gradually diet ..fF. By this, 
which I may call the fecoud degree of combuition, the 
painting muft become dully and friable, like crayon 
faulting. • 

" Hence it appears (fayt our author) that one can 
hope only for a traiUient or deceitful effect from the 
refrefhing of oil paintings with oil; becaufc the harmony 
cf the tones, which the painter eftabufhet at fuited for 
the moment, does not proceed with equal ttcps, and 
cannot prefeive itfclf in the like mcafure for the courfe 
of a few years, as each tint, as they fay, ought to in- 
errafe, or, to fpeak more properly, to burn in propor- 
tion to its antiquity. It thence follows, that mere 
wafhing may be prejudicial to an old painting ; and that 



futveying the Egyptian fragment alluded to. Galland 
proves, on various grounds, that a painting wasmade with 
oil fo early as the reign of Marcus Aurelius ; and if no 
fpeciment of that period have reached us, this is perhapa 
to be afcribed to the frail and pcrifhablc nature of thia 
fpecies of painting." 

Sign. Fabbroni, after fome farther obfervationt, cal- 
culated to piove that metallic oxyds or calcet could not 
have been employed as pigments on fuch mummici at 
ftill rctaiu their colourt frefh, pcocccdt thut : " Thofe 
who are acquainted with the accuracy and certainty of 
the method not long fince introduced into chemical 
operations, will be convinced, that in 24 grains of the 
encauflic painting, which I vent mid to detach from 
the above-mentioned Egyptian fragment, in order to 
fubject it to examination, the mixture of an hundredth 
part of a foreign Jubilance would have been difcovcrcd 
with the greater! certainty ; that the rcliu of Requtno 
mult undoubtedly have been perceptible to mc, and 



the method of refrefhing paintings, as it is called, by that the alkali of Bachclicr and Lorgna could not have 
daubing over the furface, from time to time, with new efcaped the e ouuteracting medium. But in this Egyp- 
drying oil, is highly prejudicial and ill calculated for tian encaultic I found nothing except very pure wax. 



though I varied my analylis in every known method. 
I mult therefore conclude, that modern learned writers, 
at leatt in refpect to this Egyptian mode of painting, 
were at far from the truth as the accounts of ancient 
authors appear to mc precifc and fattsfactory ; and that 
the cncaultum with which formerly the fore part of 
fhip* and the walls of houfes end temples were painted, 
was fomcthing different from foap or rcfinous crayons. 

" I am well aware that it will be afktd, In what 
manner can wax at prcfent be rendered fufficicntly li- 
quid for the flroket of the pencil, if it be not convert- 
ed into powder or foap :' This qucttion, in my opi- 
nion, can be fully anfwered from the words of an an- 
cient author, and, in the next place, by experience. 

" Vitruvius in particular, book vii. chap. ix. 
bimfclf in the following dear manner: 

* Thofe (fayt he) who with to retain cinnabar on 
walls, cover it, when it hat been well laid on and dried, 
with Punic wax diluted in a little oil (let this be well 
to remain at it were without body, and not to remarked) ; and after they have fpread out the wax 



the intended purpofc, finee the oil when it becomes dry 
contracts in itt whole furface, carries with it the paint 
under it, and occaJiont cracks in the painting. New 
oil of thia kind gives oc carton to mineral paints to be 
rtflored; but covert the piftare with a new coat of te- 
fin, and then of carbon, which artfet from the gradual 
combuftion, and alwayt caufes more blacknels, and the 
decay of the painting which one wifhes to prcferve. 

44 Wax, on the other hand, undergoes a change which 
ta very different from that of drying oil. The wax, 
inftcad of becoming bhek by the coo tact of the atmo- 
fpherc. incrcafes in whiteneft, and, according to itt na- 
tural quality, it not decompofed in the air, and it does 
not (trongly attract the oxygen of the calces or metallic 
afhes which are commonly ufed in painting. Moreover, 
the fo called eartbt, which are in themfelves white, and 
are never variable either by the prefence or abfence of 
oxygen, cannot be employed in oil-painting, becaufe 
that fluid makes them almoft tranfparcnt, and caufes 



produce the wifhed for effect. That beautiful white, 
which may be obferved on the before- mentioned Egyp- 
tian encauftic, it nothing elfe than a fimple earth, and 
according to our author's chemical experiments, a chalk 
which it alfo unalterable." 

That the ancientt were once acquainted with the ufe 
of ofl-painting, and neglected it on 



with a hair brufli, they heat the wall by means of a 
brazier filled with burning coals (hence it is called en- 
cauflic painting), and then make it fn.oolh and level 
by rubbing it with wax tapcrt and clean cloths, at it 
done when marble ftatuet arc coveted with wax. The 
eff t a of thia wax cruft it, that the colour is not dc- 
of the great flroyed by the light of the fun or the moon (a).' 

S« 2 



" It 



(a) The reader will find the original of thia paflage, with a tranfiation fomcwhat different, in the article En* 
caustic, Encjch 
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■ It here appears, that the Romina, who copitd the 
Grecian procA, which the latter borrowed from the 
EgyptUn*, mixed the wax with an oil to make it pli- 
able under the bruth ; but no maftic, alkali, or honey, 
as ha* been ingenioufly imagined, and which fome hire 
thought might be employed with fuccefs. The difti. 
culry now wilt be confined to point out in what manner 
thia oil waa employed. It doea not appear that they 
ufed thofe fat oil* which are commonly called drying 
oils ; becaufe they could have employed thefe as we do, 
without the addition of wax, which, in fuch a cafe, 
would have been entirely fupcrfluous. Fat oil* which 
do not dry would not hare been proper for that pur- 
pofe, as they would hare kept the wax continually in 
the ftatc of a foft pomade or falve. Bcfidrn, my expe- 
riments (continues the author) would without doubt 
have (hewn me the extltence of any oily matter. 

" With regard to rfTcnt ial or volatile oils, a knowledge 
of tbem ia not allowed to the ancients, as the invention 
of diltilting is not older than the eighth or ninth cen- 
tury, and therefore falls in with the period of Geber 
or Avicenna " Yet it is certain, that, in order to ufe 
wax in their encanftic painting, they mutt have com- 
bined it with an ethereal volatile oil, of which no traces 
fhould afterwards remain ; becaufe thia was necenary 
for the folidity of the work, and becaufe no oil was 
found in the fragment that was examined. But naphtha 
is fuch an oil, much lighter (fays our author) than 
ether of vitriol ltfelf. It is exceedingly volatile, and 
evaporates without leaving a trace of it behind. On 
this account it is ufed when fignatures and manufcripts 
ate to be copied ; becaufe the paper, which ia moiftcned 
by it, and fo rendered tranfparent, quickly become* 
white and opaque as before by the complete evapora 
tion of the 
and Peruana, 
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painting might naturally wi/h to 1 
iuable picture from the celling or walls of bit room to 
ftretched canvas } and fuch a man would conf:der him- 
felf as deeply indebted to the attift who mould perform 
fo arduous a talk. This talk ha* actually been perform- 
ed by Mr Robert Salmon of Woborn, Bedfordshire, who 
was honoured by tlie Socielj for tht Enteuragtmrmi of 
Jim, tjV. with the greater filver pallet, for conuauuica- 
ting the method by which he accomplithed it. 

The hV.t thing (fays Mr Salmon) to be attended 
to with refpect to paintings, either on p la If r red walls 
or ceilings, or on boards, is, that the place in which 
they are be fecure from wet or •! wu. If the paintings 
are on old wall* in large building*, or other phicea 
where thia cannot be attained by art, then the fummer 
fcafon (houid te taken for the purpofe, aa the picture 
will rarely cfcape damage, if wet or damp get* at ft 
while under the procef*. At the i>.me time, cat e mould 
be taken that the room, or other place, be not over, 
heated ; as that would produce equally bad effect*. 

* Thefe precaution* being taken, the next thing i* 
to examine the furface of the painting. If there are 
any hole* in the fam«, they mull be carefully filled up 
with a pafte or putty, made of glue and whiting: this, 
if the hole* are large, fhould be twice or thrice done, 
fo a* entirely to fill them up, and leave the furface even 
and fmooth ; but if there are any bruifed places, with 
paint (till remaining on the furface of the bruifed part*, 
then thi* Hopping muft not be applied, but the fecu- 
ring canvas, hereafter detenbed, muft be prefled down 
into thefe places. In the places that aie Hopped, there 
will of courfc appear blemilhe* when the picture i* trans- 
ferred ; but the procef* is rendered much more certain 
and fure by being fo done. Attention muft next be 
That the Affyrians, Chaldeans, paid to lay down any bliftera, or placea where the pan t 
J with the properties i , leaving the ground : this is done by introducing, be- 



lt onv 
> which 



of naphtha it known to every fcholar ; and hence our tween the paint and the ground, fome very ftrung parte 
author think* it highly probable that it wa* ufed by of flour and water | and the furface of the bliilertd 
thofe nation* to render wax fit for painting. " It ap- paint being damped with a wet fponge or bruth, it an 
pears to me (fays he) that the Greek*, as was the cafe 
with many other things, learned encauftic from the 
Egyptians, who probably derived it from the A {Tynans 
or Chaldean* ; and if fo, we have d if covered the real 
mixture nfed for ancient encauftic painting." 

To put the matter, however, beyond a doubt, Sign. 
Fabhroni prepared, for an eminent Saxon painter, a fo- 
hition of Venetian wax in highly purified naphtha, de- 
firing him to mix up with it the colour* neceflary for 



be prefTed with the hand I 
it will then adhere. 

'* All the unfound placea being thu* fecured, care 
muft be taken to clear the furtace of any greafe or dirt, 
a* alfo of any panicle* of the pane that may happen 
to be left on it. The next thing is, to determine the 
fixe of the painting meant to be taken off : If it i* on 
a plain furface, a board of the fixe of the picture muft 
be procured, not lef* than an inch in thickoef*, and 
The artift complied ; and both he and our framed together with well feafonrd wood, in fault pat- 
author were aftonimed, as well as all their friend*, at nels, fmooth and flulh on one fide. Thi* done, a piece 
the high tone which the colours aflumed, and the agree- ot fine open canvas muft be provided, fuch a* the fined 
able 1 nitre which the painting afterward* acquired when fort ufed for hanging paper on ; which canvaa is to 
it had been rubbed over with a foft cloth. A fimilar be fomcwhat larger than the picture, and fo fewed to- 
folution of wax was made for another artift, in which gcther, and the team fo preffed, that it be perfectly 
the fpirit of turpentine waa ufed inftead of naphtha tmooth and even. Thia is what Mr Salmon calls the 
with equal fuccefa. Our author therefore concludes, fecuring canvaa ; which, being fo prepared, t* to be 
we think with reafon, that if he ha* not difcovered the ftuck on the furface of the piflure with a pafte made 
real compofition employed by the ancient* in their en- of ftrong beer, boiled till it i* half reduced, and then 
cauftic painting*, he baa at leaft approached much nearer mixed with a fufneient quantity of flour to give it a 



to that d if co very than any of hi* predeceffors who have 



jvery man : 

-«■ 

icir icauKu 



in the I 



field of in- 



employed their I 
vcftigation. 

PAINTINGS, or Pictuhs, are often done upon 
objects from which, when they axe valuable, it would 
be defirable to transfer them. Thus, a i 



very ftrong confidence. To large picture* on wall* or 
ceilings, the canvas muft for fome time be preffed, and 
rubbed with the hand as fmooth as poffible, working it 
from the middle to the outfide, fo u to make it toler- 
ably tight ; obferring, a* it dries, to prefs it, with the 
hand or a cloth, into any hollow or broiled place*, fo 
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ft nrtngi. tfait St may adhere to every part of the painting : this 
L • done, it is left to dry : which it will generally do in a 
day or two. When dry, a fecond canvafs, of a Wrong- 
er and clofcr fort, and of the fame I've as the other, is 
in like manner to be attached on the top of the firft. 
This Uft will want very little attention, as it will rea- 
dily adhere to the firft ; and, being dry, attention muft 
be paid to take off any ftnall knots or uncvenneft that 
may be upon the furfacc of it ; which done, the whole 
ihould be again covered with a thin paftc of fixe and 
whiting ; which i» to be pumiced over when dry, fo 
as to make the whole perfectly fmooth and even. 

M The painting being thus fecurid, the board, al- 
ready prepared to the fize of the picture, is to be put 
with the fmooth Gdc againft the furface thereof, fo as 
exactly to cover as much as is intended to be transfer- 
red. The edges of the canvas, which, as before di- 
rected, is to be larger than the painting, arc then to be 
pulled tight over, and clofely nailed to the edge of the 
board, if the painting is large, and either on a ceil- 
ing or wall, the board null, by proper fupportt, be 
firmly fixed againft it, fo that it can readily be lowered 
down when the plafter and painting arc detached. 

** The canvas and board being fixed, the painting is 
to be freed from the wall or ceiling, together with a 
certain portion of the plaftering : this, with proper care 
and attention, may be readily done. If on a ceiling, 
the fir ll thing is to make fomc boles through the plat 
ten'ng, round the outfide of the board and painting ; 
and, with a fmall faw, to law the plaftering from one 
hole to another, till the whole is difunited from the 
other parts of the ceiling : this done, the workman muft 
get at the upper fide of the ceiling, where he muft free 
the plaftering from the laths, by breaking off the keys 
thereof, and with a child cot oot the laths ; whereby 
the plaftering, together with the picture, will be left 
refting on the board and fupports. 

h if the painting is on a brick or ftone wall, the wall 
muft be cut away at top, and down the fides of the 
painting ; and then, by mean* of chileli or faw* in wood- 
en handles, of different lengths, the wall muft be cut 
away quite behind the painting ; leaving the fame, to- 
gether with the plaftering, refting on the board. This 
operation may fometimes be done with a faw ; or, if 
the wall be not thick, nor the other fide of mcch con- 
ference, the bricks or (tones may be taken out from 
that fide, leaving the plaftering and painting as before. 
This laft method (fays the author) I have not pra&iied : 
the other, of cutting away fome part of the wall, I 
have, and fee no difficulty, or very great labour, in the 
operation } but that, of courfc, muft be various, accord- 
ing to the texture of the wall and mortar. 

" If the paintings are on curved furface*, fuch as the 
covea of ceilings, then the only difference of operation 
is, that fome ribi of wood muft be cut out, and board- 
ed fmooth to the curve of the furface of the painting, 
and then fixed up thereto, in place of the before-defcri» 
bed bearing-board 5 the painting is then to be freed, 
and left with the plaftering, refting on the bearers. 

** For paintings on wainfcot or boards, the fame fe- 
enring and procefe is to be exaftly followed ; only that, 
•a the wainfcot or board can always be cut to the fixe 
wanted, and laid horizontal, the fecuring canvas is to 
be ft retched thereon, and turned over the edges of the 
tiB it is dry } after which, the edgei are again to 
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be turned up, and nailed to the board, in the fame ma 
ner as with refpedi to paintings from walls. 

" Havirg, as bcfoie defenbed, in any of the afore- 
mentioned cafes, fretd the paintings from their original 
places, you have got them ircured to two thickntffes of 
canvas, with their furfactt on the board prepared for 
that purpotc ; this being the cafe, they can readily be 
removed to any room or lhop, to be fmilhed as follows: 
Having carried the painting into the fhop or rerjn, 
which fhoukl !>e moderately warm and dry, but by 110 
means overheated, lay the board on a bench or trcffrls, 
fo that the hack of the picture be uppermoft : the plaf- 
tering or wood, ai may happen, is then to be cleared 
away, leaving nothing but the body of paint, which will 
be firmly attached to the fecu ring- canvafs. To per* 
form thin, a large rafp, a narrow plane, and chifrW, will 
he requifuc. This operation, though difficult to be dc- 
fciibed, would foon be leirned by any one who fhould 
make the attempt ; nor is it very tedious ; ant! being 
performed, the pidurc is ready to be attaclied to its 
new canvas, as follows, 

" The painting being cleared, and lying on the buaid, 
the back thereof is to be painted three or four times 
fuccefiively, with any good ftrong bodied paint t 
coat to dry before another comes on : a day 
or two between each will generally be found fuffieient. 
Each of thefe coats, and particularly the firft, fhould 
be laid on with great care, taking but a fmall quantity 
in the brufh at a time, and laying it very thin. This 
precaution is necefrary, to prevent any of the oil or paint 
from palling through any fmall cracks or holes in the 
furface of the picture ; at fuch oil or paint would run 
into the parte, and fo attach the fecuring canvas to the 
picture, as to prevent its being aftet wards got off. If 
any fuch holes or cracks arc obfrrvtd, they fhould be 
flopped nip with the glue and whiting paftc, and the 
painting then repeated, till a complete coat is formed 
on the back of the picture. Tt is then ready for at- 
taching to its canvas, which is done by Ipreadmg all over 
the picture a parte made of copal vamifh, mixed with 
fliff while lead, and a fmall quautity of any other old 
fat paint ; all which being fpread equally over with a 
pallet knife, fuch a canvas at the firft fecuring-canvas 
ti laid thereon, and ftraioed and nailed round the edges 
of the board ; in which ftate it is left till it becomes 
tolerably dry : then a ftcond canvas, of a ttronger fort, 
muft be in like manner attached on the firft, and left 
till it is perfectly dry and hard. This generally takes 
about two months ; and the longer the painting is left, 
the more fecurely it will be attached to its canvas, and> 
left liable to crack or fly therefrom- When fuffic>tut- 
ly dry, all the four canvartes are to be unnailed from 
the board, and the edget turned up the reverfe way. 
and nailed to a proper ft retching frame. This it done 
by un nailing from the board a part on each fide at a 
time, and immediately nailing it to the ftretching.frarr.e, 
fo as never to leave the canvas to crack or partial! v 
ftrctch, which would damage the picture. In this man- 
ner, by degrees, the cloths arc entirely detached from 
the board, aad firmly fixed on the ftrctching- frame. 
The fuperfluout canvas, left larger than the frame, may 
then be cut off, and the wedges put in the frame, and 
moderately tightened up. 1 here remains then only to 
clear the furface of the painting from the fecuring cao- 
nb i which i» done by repeatedly waiting the furface 
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V- with a fponge and moderately warm water. In doing this, 
no violence or force mull be died; and, by frequent and 
gentle walking*, the paltc will all be worked out with 
the fponge. The edge* of the outer canvas are then 
to be cut round, and Itripned off : the other, next the 
furfacc of the picture, is to be ferved in like manner ; 
which done, nothing remain a but to take the parte clean 
off, and repair any defects: the picture will then be at 
.ftrong u if painted on the canvas. 

«* For taking pictures off walls without taking the 
.walls down, or cutting away more thereof than the plaf- 
tering, the following procefs is propofed : 

" The furfacc of the picture is to be firft fecured, in 
the manner before defcribed ; but inftead of the plain 
board, a bearer mould be prepared with a convex fur- 
face, compofed of ribs, boarded over, fo as to form part 
of a cylinder, of not lefs than five feet radius, and a* 
long as the height of the pifture. This bearer being 
prepared, in order to apply it, a floor or platform fhould 
-be erected, and placed horizontally, with its iurface 
level, and its edge immediately in contact with the bot- 
tom of the picture meant to be transferred. The ufe 
of this platform is for the above defenbed bearer to reft 
and move upon j which bearer (hould be fet on its end, 
with one edge in contact with the wall, at one fide of 
the picture; confequcntly the other edge will beat 
fome diftancc from the wall, according to the ike of 
the picture and convexity of the bearer. Being thus 
placed, the fuperfluous edge of the fecuring-canvac 
fhould be turned over, and nailed to that edge of the 
bearer that is next the wall.: This done, the operation 
of cutting away the plallering fhould be begun ; which 
may he done with the corner and end of -a fhort faw ; 
fawing between the brick-work and plaftering, and lea 
ving the thickncfii, or part of the thicknef*, of the plaf- 
tering on the painting fafteoed to the bearer. When 
this edge of the picture is freed, the whole height, for 
. time or ten inches under the edge of the bearer that is 
fart heft from the wall, snuft then be gently forced ncar- 
. er ; confequcntly the other edge/ together with the 
painting and platter that is freed, will leave the wall, 
and give an opportunity of introducing the faw behind, 
and cutting away the fame to a certain diftancc farther 
, under ; and, by repeating this, the whole of the picture 
will at length be freed, and left on the bearer. Each 
time the bearer is removed, and, as it were, rolled on 
the vertical furfacc of the wall, care muft be taken to 
turn and nail the fecuring-canvas on the top and bot- 
tom edges of the bearer, fo as to feci: re the freed plaf- 
tering and picture from moving about ; and, laftly, be- 
fore the bearer and plaftering be moved, to nail the 
other edge of the picture in the fame war, which will 
/ccure the whole to the bearer, This done, the pic- 
ture and bearer are at liberty to be moved to a proper 
place, in order to be freed from the remaining platlcr. 
The edges may then be unnailed; the painting andean- 
. vas (lipped from this bearer on to a plain board ; and 
•the new canvas mny be then put on ; which is to re- 
•n>ain till dry, as in other C3fes. 

" It may appear, that the bending of the canvas 
and plallering to the convex bearer will crack the [Jaf- 
tcr, and damage the painting ; but, from experience 
s lays Mr Salmon) I have obferved, that, to a curve of 
.'.ich or even left radius, plaftering will bend, without 
* v vi;iblc crack, even on the exterior part thereof and 
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that part next the bearer, not having occaiton, in bend- Wha 
ing, to extend its parts will conlequently be much Itfj 
liable to be difturbed f-y fuch bending " ™J£ 

In clearing the wood from the paintings, our an- *~" 
thor never made ufe of aquafortis, or any other liquid ; 
the ufe of which he conceives would be very tedious 
and attended with danger, left it (hould get through 
the paint, and wet or damp the pafte by which the )c- 
curing canvaft is fixed In working off the wood, he 
generally made ule of fcich planes as by the joiner* are 
called the levelled rabh'apUne t and /mall rtntndi. By the 
corners of the former, and proper handling of the lat- 
ter, the wood is cleared off without force or violence : 
even the fmalleft panicles may, in general, be got oil ; 
although in fome paintings, and in particular part* of 
others, he ha* met with places on which he thought it 
belt to leave fome particles, or fine fj 1 inter*, of wood, 
but nothing more. Rafps and fomcumct a fine chile!, 
•are ufeful, to clear off fuch parts at may be in hollow 
places, or where particles of wood are lefs at above. 
The time- required will be various according to the 
manner ki which the painting was originally done ; 
fome being painted 00 boards previoufly prepared with 
a water colour 5 other* immediately painted with oil on 
the wood. This laft fort is by much the moft difficult; 
the other is more eafy, as the previous preparation pre- 
vents the wood from imbibing the oil, and confequcnt- 
ly admits it to be more cafily fcparated. 

PALILICUM, the fame a* Aldcbaian, a fixed ftar 
of the firft magnitude, in the eye of the bull, or figa 
Taurus. 

PALLIFICATION, or Pilimg, in architcfiure. 
denote* the piling of the ground-work, or the ftrength- 
ening it with piles or timber driven into the ground; 
which i* pradifed when building* are erected upon a 
nuiill or marfhy (oil. 

PALM, an ancient long mead: re, taken from the 
extent of the hand. See Palmus, Encyel. 

WWW A'., palm*. See Encyclopedia. The fubjeft 
is introduced here to notice a kind of palm, the product 
of North America, of which we have the following ac- 
count by Dr Barton. 

■ There grows upon the river Mobile a f pedes of 
palm, which it but little known to naturalifts but which 
promifet to be an important article of food to man. It 
hat no ftalk or ftem above ground. The leave* fpread 
regularly all round, and when fully expanded arc flabc-1- 
lit'orm. In the centre of thcie leave* i* produced the 
receptacle of the fruit, which it of the form and fize of 
a common fi«g*r-loaf. This receptacle confift* of a rail 
number of drupes or berries of the fize and fhape of 
common plums : each is covered with a fibrous, fari. 
nacrous pulpy coating, of cotifiderable thicknefs. This 
.fubflance is faid to rtlemblc manna in texture, colour, 
and tafte ; or, perhaps, it ftill more rtfembles moift 
brown fugar, with particles of loaf fugar mixed with it. 
It is a moft delicious and nourilhing food, and i« dili- 
gently fought after in the places where it grow*. Upoa 
drft ttfting it, it is fomewhst bitter and pungent. 

PANORAMA, a wordderived.from «• end «-*:-, 
and therefore employed of late to denote a painting, 
whether in oil or water colours which reprefents an 
entire view of aay country, city, or other natural ob- 
jects, as they appear to a per fun Handing in any fitua* 
quite round. To ] 
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1 the painter or drawer mud fix his Ration, and delineate 
correctly and connectedly every object which prefcnts 
hfelf to hL view as he turnt round, concluding hit 
drawing by a connection with where he began. He 
mutt obferve the lighu and fhadows, how they fall, and 
perfect his piece to the belt of hit abilities. There 
muft be a circular building or framing erected, on which 
this drawing or painting may be performed ; or the 
fame may be done on canvas, or other materials, and 
fixed or fufpended on the fame building or framing, to 
anfwer the purpofc complete. It mutt be lighted en- 
tirely from the top, either by a glazed dome, or other- 
wife as the artitt may think proper. There mult be 
an inclofurc within the faid circular building or fram- 
ing, which (hall prevent an obferver going too near the 
drawing or painting, fo as it may, from all parts it can 
be viewed, have its proper effect. This inclofurc may 
reprefent a room, or platform, or any other fituation, 
and may be of any form thought moll convenient , but 
the circular form is particularly recommended. Of 
whatever extent this infide inclofurc may be, there muft 
be over it (fupported from the bottom, or fufpended 
from the top) a (hide or roof ; which, in all directions, 
fhould project fo far beyond this inclofurc, as to pre- 
vent an obferver from feeing above (he drawing or paint- 
ing when looking up ; and there muft be without this 
inclofurc another interception, to reprefent a wall, pa- 
ling, or other interception, as the natural objects repre- 
sented, or fancy, mry direct, fo as effectually to prevent 
the obferver from feeing below the bottom of the draw- 
ing or painting ; by means of which interception, no- 
thing can be ken on the outer circle but the drawing 
or painting intended to reprefent ntture. The entrance 
to the inner inclofurc mutt be from below, a proper 
build'ng or framing being erected for that purpofe, fo 
that no door or other interruption may diltutb the 
circle on which the view is to be reprefented. And 
there fliuuM be, below the painting or drawing, proper 
ventilators fixed, Co as to render a cuirent cucula'-ion 
nf air thro . h the whole ; and the inner inclolure may 
he elevated, at the will of an artift, fo as to make ob- 
ferver*, on whatever fituation he may wifh they fhould 
imagine themfelvcs, feel at if really on the very fpot. 

PAPER it an article of fuch importance, and at 
prefeiit* of fo enormous a price, that no improvement in 
its manufacture fhould paft unnoticed in a work of this 
nature. The difcovery made in France by M. Bcr- 
tholet of the efficacy of oxy-muriatic scid in expediting 
■he proccft of Bleaching (fee that article in this 
Suf>f>l ), has contiibuted effcntially to facilitate the ma- 
nufactures not only of cotton and linen cloths, but 
alfo of paper, of which it has even incrtalcd the mate- 
riab. Formerly writing paper could be made of un- 
prinStJ linen alone ; but by means of the procefs of M. 
Bcrtholet even printed linen may be made into the (inert 
and whiter! paper. In the year 179; a patent was 
ited to Mr Elias Carpenter of Bermondfay, Surrey, 
a method of bleaching paper of ftich material* in the 
•oaater Uaf or JLict, and 1'uing it without drying. 

In the preparation of the pulp, the coarfer rags are 
to be macerated for two or three days in a caultic al- 
kaline ley, and wrought into fheett of paper _ in the 
ufual way ; a itrong wooden box or trough it then to 
be procured, of a lize proportioned to that of the pa- 
per, lined on the inlide with white paint, and furnifhed 
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with feveral ftagea of crofs bars of glafs : the bottom of 
the box is to be covered with a ftratum about one inch 
deep of cauftic ley, and the paper laid by quarter reams, 
or left, acrofs the glafs bar. A hole mull be made in 
the box to admit the beak of an earthen-ware retort, 
into which mult be put manganefe and fea fait, in pow- 
der, fulphuric acid, and an equal quantity of water im- 
pregnated with the fleams of burning fulphur ( fulphu- 
rcous acid). The cover of the box is to be made air- 
tight by luting or flips of paper dipped in pafte. The 
apparatus being thus prepared, the belly of the retort 
is to be plunged in water, kept boiling, and in a fhort 
time the oxy muriatic gas will be driven into the boa, 
will penetrate the paper, and render ic of a dazzling 
whiceneft, while the alkaline ley at the bottom will, by 
gradually abforbing it, prevent its becoming fo concen- 
trated as to deftroy or injure the texture of the paper. 
From three to four poundi of fulphuric acid will lufEce 
for one hundred weight of paper, and the operation 
will be completed in about eight hours. The Iheets as 
they are taken out of the box are to be fized with the 
following mixture : 

To 1 cwt. of clippings of fkin add 14 lb. of alum, 7 
of calcined vitriol, and 1 lb. of gum arabic, with a fuf- > 
ficient quantity of water to fize 50 reams of fools-cap. 

The fame method will ferve equally well to clean en- 
gravings or printing; for though the oxy-muriatic acid 
difcharges ail ftains, dut, &c. yet it is incapable of act- 
ing on printers ink. 

This, however, is not the only improvement in the 
manufacture of paper derived from modern chemiftry. 
In Crell't Ctmitm /fiuuJi for the year 1 797, we have 
an account of fome curious experiments made by M. 
L.. Brugnatelli, with the view of tendering 

P/, i' .■ mcombuftiblc, and the writing on it, -of 
couife, indtftructible by tire. Of all the fubftances 
which he tried, he foui.d the liquor of (lints the moft 
proper to fecurc paper from delbuction by fire. He 
dipped a fhect of pa^tr feveral times in the above li- 
quor (rem made, or daubed it feveral times over the 
whole paper with a hair brufli, yd dried it in the fiut 
or in an oven. Paper prepared ii: this manner loll fome 
of its foftncfa, became a little rougher than before, anil 
acquired a lixivious cauftic taftc h\ other rtfprcts it 
was nut different from cjnunon white paper. U hen 
this paper was laid upon glowing coals, it did not but 11 
like common paper, but became red, :nd was converted 
to a coal, which however did not tall luto aihes l.kc the 
coal of common paper, fo that it might therefore be 
conlidcrcd at pctri .nl paper. This coal, however, is 
exceedingly friable; for when it is taken between the 
lingers, or prcfkJ together in any manner whatever, it 
drops to pitces. Still the difeovery mu.1 be a valuable 
one, if there beany kiud of ink of inch a nature at that 
the characters written wish it continue vilible on thi* 
coal. Such an ink M. Brugiiatelli made by combining 
diffulved nitrite of ainc with common ink ; and found, 
that the colour of this nuxtuie, though it appealed 
fomewhat pde on common paper, became fo dark cn 
prepared paper, that words written with it appeared 
more conspicuous than words written with common 
ink. When the paper was burnt, or reduced to a coal, 
thofe characters were fo vilible, in a clear white colour 
on a dark ground, that they could be read with as . 
much cafe as chaiacUis written with the belt ink cn 
** white 



Paper. 



PAR 



Pmbolic white piper. If the ingenious author fucceed in hia 
Ptnchut * Mfm P ,s *° difctwr • method of rendering hit prepa- 
red paper lefa friable when burnt, hit difcovery will be 
one of the moft important of the prtfent age. 

PARABOLIC Conoid, is a folid operated by the 
rotation of a parabola about ita axil. This folid is equal 
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hafe be multiplied by the 1 
be the folid content. 

PjW.i italic Pyramidcitf, ia a folid figure, thus named 
by Dr Wallis from its genefta or formation, which 
is tbul : Let all the fquarcs of the oidinates of a pa- 
rabola be conceived to be fo placed, that the axis (hall 
pafs perpendicularly through all their centres ; then the 
aggregate of all thefe planes will form the parabolic 
pytamidoid. This figure ia equal to half its circum- 
icribed parallrlopipedon. And therefore the folid con- 
tent is found by multiplying the bafe by the altitude, 
and taking half the pruduA j or the one of thele by 
half the other. 

P.ihaboiic Space, is the fpace or area included by 
the curve line and bafe or double ordinate of the para. 
bjla. 

Pa*a»ouc Spindle, is a folid figure conceived to be 
formed by the rotation of a parabola about ita bafe or 
double ordinate. 

P.n.iBOLic Spiral, i« a curve anting from the fuopo- 
fition that the common or Apollonian parabola it bent 
or twilled till the axis come into the periphery of a 
circle, the ordinates fill retaining their placet and per- 
pendicular pofitiont with refpeft to the circle, all thtfe 
lines ftill remaining in the fame place. This figure it 
fometimea called the Heliconl parabola. 

PARABOl OIDES, parabolas of the higher or- 
ders. The equation for all curves of this kind being 
a rc-n „ a = T «°, the proportion of the area of any one 
to the complement of it to the circumfcribing parallelo- 
gram, will be as m to n. 

P^RACENTRIC Motion, denote* the fpace by 
which a revolving planet approaches nrarer to, or re- 
cedes farther from, the fun, or centre of attraction. 

PjfK.ictutnc Soiutiaiion of Gravity, it the fame as 
the vis ccntripeta. 

PARACHUTE, a kind of large and ftrong urn- 
brrlls, contrived to break a perfon t fall from an air- 
balloon, Ihould any accident happen to the balloon at a 
high elevation. This contrivance was firft thought of 
by Blanrhard, who at different times, by meant of the 
parachute, let fall from hit balloon dogs and other am. 
mals- He ventured even to defcend in thit manner 
himfclf ; but, whether from the bad conftruction of his 
parachute, or from falling among trees, he had the mis- 
fortune to break one of hit legs. Citi/.en Garnerin, 
as he choofes to be called, was more fuccefsful. On the 
2 1 ft of October 1797, he afcended from the garden de 
MaufTeux at half pa ft five in the evening ; between the 
balloon and the car, in which he fat, was placed the pa- 
rachute, half opened, and forming a kind ot tent over 
the aerial tiaveller ; ard when the whole apparatus was 
at a considerable height, he fcparated the parachute 
and car from the balloon. The parachute unfolding 
itfelf, was, by hit weight and that of the car, d>awn of 
courfc towards the earth. Its fall was at firft flow and 
vertical ; but foon afterwards it exhibited a kind of ba- 
lancing or vibration, and a rotation gradually incrcafnig, 
1 



e compared with that of • leaf falling rVipsfct 



which might 
from a tree, 
unhurt. 

Thit parachute was of cloth, and ita diameter, when 
unfolded, about twenty-five feet. To ufe fuch iiiftru. 
menu with fuccefs, it is neceftary that the car be fui- 
pended at a coouderablc diftanoe from the parachute, 
fo as that the centre of gravity of the whole (hall be 
vertically below the centre of refinance made by the 
air to the defcent of the parachute ; for if the car be 
otherwife placed, it ia evident that the parachute will 
incline to one fide, defcend obliquely, otcillate, and ilie 
fmallett irregularity in its figure will caufe it to turn 
round itt vertical axis. 

PA RAGU AT AN, a kind of wood which groan 
in Guiana, and prornifea to be of great utility at a dye 
Huff. We have feen no botanical drfcription of the 
tree ; hut from the report made to the Council of Trade 
and Mines, by 1). Dominique Garcia Fernandez, ia* 
fpeaor of coinage, we learn that iu bark, boiled in wa- 
ter, affords a colouied extract which redds the agency 
of acidt for a longer time than braail or logwood ; that 
the colour may be revived by meant of alkalies, after it 
hn been dettroyed by combination with acids ; that vi- 
negar, lemon-juice, and tartar, render thia colour more 
brilliant, while they entirely deftroy the colours of bra- 
zil and logwood ; that the fecula of the bark of para- 
guatan fixea and attaches itfelf to wool, cotton, aad 
1 1 k ; and that the colour is brighter on filk than on 
wool, and brighter on wool than on cotton. The fame 
fecula dried is afterwards folubie in alcohol, to which 
it communicates a tinge limilar to that afforded by 
cochineal ; but it must be confeffed, that the colour ob- 
tained from paraguatan has not the force of that of 
cochineal, though it ia fuperior to thofe of madder, 
braail wood, and logwood. From thtfe fa6U D. Fer- 
nandez confidert the paraguatan at one (if the moft va- 
luable productions which America furnilhea to Spain. 

PARALLAX (fee £ntycl.) it ufed, not only in 
aftronomy, but alio in levelling, for the angle contained 
between the line of true level, and that of apparent k- 
vel. And, in other branches of fcience, for the difference 
between the true and apparent places. 

PARALLEL Kn..-«, ia a mathematical ioftru- 
raent, confiding of two equal rulera, either of wood or 
metal, connected together by two (lender croft ban or 
blades of equal length, moveable about the points ef 
junction with the tukra. There are other forms of the 
inftrument ; fome, for inftaocc, having the two bladrt 
in the middle, and fixed only at one end of 
them, the other two enda Aiding in grooves along tk 
two rulera, &c. 

The ufe of thia inftrument it obvious. For the 
edge of one of the rulera being applied to any line, the 
other opened to any extent will be alwaya parallel to 
the formtr 5 and confequei.tly any parallels to this may 
be drawn by the edge of the ruler, opened to any ex- 
tent. 

PARALLELS, or Placis or Atsis, in a Cegr, 
are deep trenches, 1 5 or 1 8 feet wide, joining the fe- 
veral attacks together ; acd fcrving to place the guard 
of the trenches in, to he at hand to fupport the work- 
men when attacked. There are ufually three in an at- 
tack : the fit ft it about 600 yard* from the covert way , 
the farad between 3 and 403, and the third Dear or 00 
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ptnlWiff" the (rise's. It i» f.u'd they were nrft invented or ufed 
by Vanhsn. 

PARALLELISM nr thr Earth'i Am, is dm 
invariable Staling of the a«it, in the ptogreft of the 
earth thro* the jmnrial oihit, by which it always keep* 
parallel to itfelf; fo that if aline be dtawn parallel to 
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piprrcd or plaftercd, but beautifully wainfeotted with 
ccd-r, and Brazil, and mihogany wood. 

The number of buildings in Paramaribo it computed 
at about 14CO, of which the principal is the governor** 
palace, whence there is a private railage through the 
garden which communicates with Fort Zelandia. This 




its aris, while in any one pofititn, the axis, in all cither houfe, and that of the commandant, which has lately 



pofitioi.s or parts of the orbit, will always be parallel to 
the fame line. 

PARAMETER, » pertain conflant right line in 
etch of the three conic lections ; otherwise called alio 
lalus rti'.um. 

PARAMARIBO, the capital of the Dutch fettle 



been burnt, were the only brick buildings iti the colo- 
ny. The town. hall it an cJtgani new building, and co- 
vered with tiles ; here the different courts are held, and 
underneath aie the prifons for European delinquents, 
the military excepted, who are confined in the citadel 
of For t Zelandia. The Protcfhnt church, where di- 
at Surinam, is utnatetl on the right fide of the vine worihip is performed both in French and Low 



beautiful river Surinam, at about 16 or 18 miles di- 
itance from its month. It it built upon a kind of gra- 
velly rock, which is level with the reft of the country, 
in the form of an oblong fquare ; it* length is about a 
mile and a half, and it* breadth about half at much. 
All the ftrects, which are perfectly ftraight, are lined 
with orange, fhaddock, tamarind, and lemon trees, 
which appear in evetlafting bloom ; while, at the fame 
time, their branches are weighed down with the richeft 
duller* of odoriferous fruit. Neither (lone nor brick ia 
made ufe of here for pavement ; the whole being one 
continued gravel, not inferior to the fined garden walk* 
in England, and ftrewed on the furfacc with fea (hell*. 
The houfet, which are mollly of two and fome of three 

ftoric* high, arc all built of fine timber, a very few ex- digo, for the mother country, including alfo the Gui- 
eepttd; mod of the foundations are of brick, and they net- men '.hat bring (lave* from Africa, and the N'onh 
arc roofed with thin fplit board*, called Jlin^Ja, inflead American and Leeward Ifland viffcl*, whirb bring 
of date* or tile*. Windows are very Icldom feen in flour, beef, pork, fpirit*. hcnit'gi, and m-ckarel failed, 
this country, glafs being inconvenient on account of fpcrmaccti candles, horfrs, and lumber | (or which they 
the- heat t inftcad of which they ufe gauze frame* : fome receive chiefly molaCVs t" be diliilled into rum. This 
have only the mutters, which are kept open from fix town is not fortified, but is bounded by the river on the 
o'clock in the morning until fix at night. As for chim- fouth cad; by a large favanuah on the \*tft; by an ini- 
ncys, there are none in the colony v no fire* being light- . penetrable wood on the north eaft ; and is protected by 
ed except in the kitchen*, which are always built at Fort ZtUndia on the cart. This citadel i* only fepzrated 



Dutch, has a fmall fpirc with a clock ; befidc* which 
there is a Lutheran chapel, and t.vo elegant Jtwifh fy- 
nagogues, one German the other Portuguefe. Here is 
alio a large hofpital for the ganifnn, and this manfion 
is never empty. The military Wore* are kept in the 
fortrefs, where the fociety foldier* are alfo lodged in 
barracks, with proper apartment* for fome officers. 
The town of Paramaribo lias a noble road for (hipping, 
the river before the town being above a mile in breadth, 
and containing fometime* above 100 veffcls of burden, 
moored within a piftol-fhot of tlx (horc. Before Hol- 
land became a province of Fiaucc, and thereby loft 
htr trade, there were fcldo.r. fewer than 80 (hips at Pa- 
ramaribo, loading coffee, fogar, cocao, cotton, an-' in- 



fome diftance from the dwellug houfe, where the 
victuals are dreffed upon the floor, and thc.imoke let 
out by a hole made in the roof : thefc timber houfet 
are, however, very dear in Surinam, one of them ha- 
ving coft above L. I J.oco fterling. There is no fpring 
water to be met with in Paramaribo ; moll houfe* have 

well, dug in the rock, which aft/ml but a brackifh kind work*. On the eaft fide, fronting the river, i* a bat- 
of beverage, only ufed for the negroes, cattle, &c. and tery of 21 pieces of cannon. On one of the baftion* it 



from the town by a large efplanade, where the t oops 
parade occafionally. The fcrt is a regular pentagon, 
with one gate fronting Paramaribo, and two baltion* 
which command the river ; it is very finall but ftrong, 
being made of rock or hewn Hone, funounded by a 
broad fofle well fupplicd with water, betides fome 1 



the European* have refcrvnirsor ciftcrns, in which they 
pre ferve rain-water for their own confumplion ; thofe 
of jiicer tafte let it tuft drop through a filtering (tone 
into large jars or earthen pots, made by the native In- 
dians on purpofe, which they barter at Paramaribo for 
other commodities. The inhabitants of this country, 
of every denomination, flcep in hammock*, the negro 
; 1 1 ■ excepted, who moftly lie on the ground : the 
hammocks ufed by thofe in fuperior Rations are made 
of cotton, ornamented with rich fringe ; theie are alfo 
made by the Indians, and fometime* worth above twen- 
ty guinea* , neither bedding nor covering u neceflary, 
except an awning to keep off the mufquitoe*. Some 



a bell, which is (truck with a hammer by the centinel, 
who i« directed by an hour-glaf*. On the other is 
planted a Urge cnfign-ftaff, upon which a flag is hoiilcd 
upon the approach of (hip* of w.r, or on public rejoi- 
cing day*. The walls arc fix feet thick, with em bra- 
fure«, but no parapet. 

Paramaribo it a very lively place, the llreet* being ge- 
nerally crowded with planters, failors, foldier*, Jews, 
Indians* and Ntgroeii, while the river is covered with 
canoe*, barges, Sec. cnnllantly pafuug and rcpalTim; like 
the wberne* on the Thames, often accompanied with 
bands of mufic ; the (hipping alfo in the road adorned 
with their different flags, gu;is firing, &c. not to 



people indeed lie on bedftrad* ; in that cafe they aic lion the many groupes of boy* and girl* playing in the 

furroundrd, itiftead of curtains, with gauze pavilions, water, altogether form a pleating appearance; and (uch 

which admit the air freely, and at the fame lime keep gaiety and variety of objects ferve, ui fome meafure, to 

ofT the fmallcft infecL The houfes in general at Para- compenfate for the many inconvenience* of the climate, 

maribo are elegantly furnifhed with paiutingi, gilding, Their carriage* and drefs are truly magnificent ; filk 

eryftal chandelicni, china jar*, ice; the room* are never embroidery, Genoa velvets, diamonds, gold and filver 

Sum.. Vol. II. Parti. Tt lace, 
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lace, being daily wen, and even the makers of trading 
(hip* appear! with button* and buckle* of folic! gold. 
They ate equally expensive at their table*, where every 
thing that can be called delicate i* produced at any 

Jirice, and ferved up in plate and china of the r.eweft 
afhion, and mod exquifitc workmanfhip. But nothing 
difplay* the luxury of the inhabitant* of Surinam more 
than the number of flavrs by whom they are attended, 
often twenty or thirty in one family White fcrvants 
are feldom to be met with in thi* colony. 

The current money are ftamptd card* of different 
value, from fire' (hilling* to fifty pound* : gnld and fit- 
ret is fo fcarcc, thit the exchange premium for fpecic 
is often above 10 f*r tad, A hafe Pantzic coin wiled 
% fit, value fomething left than fixpence, is alfo currrnt 
5n Surinam. Englifh and Portupicfc coin arc fome. 
times n et with, but moftly ufed a* ornaments by the 
Mulatto, Sp.mboe, Qiudcioon, and Negro girls. The 
Negro (laves never receive any paper money ; for as 
they cannot read, they do not undcrftand it* value j 
bcfid.es, rn their hands it would be liable to many acci- 
dents, from fire or children, and paiticulaily from the 
rate, when it becomes a little greafy. 

This town i* well fupplied with provifion*. VT4, 
batchers meat, fowls, fifh, and venifon. Vegetables in 
particular the country abounds with ; befidrn the luxu- 
ries peculiar to thi* climate, they import whatever Eu- 
rope, Africa, and Alia can afford.' Provifion*, how- 
ever, a'e excefflvcly dear ir. general, efpecially thofe im- 
ported, v.-hich arc moftly fold by the jews and maflens 
of (hip*. 1 he firft enjoy extraordinary orivilrges in 
this colony ; the latter eiecl temporary warehnufes for 
the purpofe of trade, durirg the time theit (hips art- 
loading with the production* of the climate. Wheat 
flour i» fold from four-pcrce to one (hilling per pound; 
butter, two (hillings; butcher's meat never under one 
(hilling, and often at one (hilling and ftxpence ; duck* 
and fowl* from three to four (hilting* a couole A 
tingle turkey has fometimcs cod one gui-ea and a half ; 
eggs aie fold at tire rate of five, and Europran pota- 
toes twelve, for-ftxpenee. Wine three (hillings a bottle. 
Jamaica rum a crown a gallon. Fifh and vegetables are 
'cheap, and fruit aimoft for nothing. 

BAR IS (Francis), i man more famous after his 
death than during his life, by the nitacles which were 
fa id to be performed at his tomb. He is generally 
known by the name of Abbe Paris : and his pretended 
miracles, with others of like mantiliAuT, have furniuV 
ed deiftical writers, and Mr Hume in particular, with a 
kind of argument againft the reality of the miracles of 
which wc have an account in the Gofpel. It is mere- 
ly that we may date his pretenfioni fairly, that we have 
introduced him to the notice of our readers ; for in 
every other refpecx he is wholly unworthy of their re- 
-gard. He was the fon of a counfellor in Parliament, 
and had the profpeft, if he had chofen it, of fuccecd- 
ing to his father's appointment; but he chofe rather to 
become an ecclcftaftic, and he became a very zealous 
one. He Rave up all his pofriEons to hi* brother, re- 
fufed preferment intended for him by the cardinal de 
Noailles, devoted himfelf entirely to retirement, and 
made flocking* for hi* own fupport, and for the aflid- 
ance of the poor. He died, perhaps in confeejuence of 
his rigorous mode of life, May i. 1727, at the age of 
Duly 37. Hi* brother raifcd a monument to him ia the 
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fmall churchyard of St Medard, to which the poor and 
the ptoui foon began to flock ; and after a lime it wa» ' 
reported, th.-.t, in cnrifeqjence of their prayers at thst 
lorrh, fome fick peilon* had received cu'es. As Paris 
had been a tigutou* Janfinifl, this was a fine opporlu- 
nity for thit irrf to gain credit to their raufe ; the mi- 
rucks Sftt therefore multiplied, and a variety of per. 
foiu sffedrd the mod Angular convulsion*. 

The minds of the people becoming inflamed by thefe 
extravagancies, the court fo>ind it neceffarv to fhi.t up 
the churchyard, which was done on the a 7 t!i of Janua- 
ry 1 73 J. On this occalion, fome piofanc wit wrote 
upon the wall of the place. 

Da raa is Rur, defenfe a Dieu, 
De fair* miracles en cc lieu. 



Puis 



The conv.dfions wcie 



continued, 



fo- a little whi!r, in 



private houfes. but by degrees the matter fub tided, and 
the Abbe Pan* was forgotten. 

The diflinction between miracles exhibited to ferve 
» patty, ai d attefled only by thole who are zealous in 
its fupport, and miracles performed in the light of un- 
believers who, in fpite of their Jeep rooted prejudices, 
were converted by them, is too Unking to be overlook- 
ed by any, but thofe who at* defiruu* of drawing a 
fallc and impious parallel ; yet has Mr Him.e dared 
to repnfent the miracles performed at the too^b of thi* 
faint as outvying in number, natuic, and cv. Vuo the 
miracle* of Chrifl and hi* apoftlc* — with what truth, 
the following obfei vations will Ihew : 

\Jl, It was often ol 
faint, and the objtfl 



tion wit 



the enemies of the 
rr confuted by his 
frjend';, that the frtflrM km at hi* fepulchre, like ani- 
mal ma^nctifm more \Mtly, frntufrtl n ore difeafc* than 
they curt.L ,Suc!i, furely, was not the nature of our 
Saviour's mivclc*. 

7r!/'j, Though the rro*ds of fick and infirm perfon* 
who flocked to the tomb for relief were, by all accounts, 
innumerable; retail the curi», of which the ztaJon* 
hiiloriin of the Miracles could procure vouche-ts, a- 
tnounted only to nine! Now, were ihouhtsjt, anJ ten 
thoufand* of difejfed perfons to apply t<> (mm circttSB - 
forancous quack, in full *!Turance of his cxtr-u.dinsiy 
abilities and fltill ic phyfic, could it furprile any peifou, 
if the diflcmprr* of e(p&l or nhw of them (b.ouiri take a 
favourable turn while thty were under a courfc of hi* 
ufctefs medicine*? 

3<//v, We do not read that of thofe nine who were, 
cured by the dead Abbe, the greater pill were Jcfuits 
and enemas to the Janfeiiifls; whereas the greater part 
of Our Saviour's miracle* were pet formed upon OUCOfe 
verted Jews, and onsi of th:m upon the fervant ot the 
high priell, who was thirfting (or his blood. 

4//>/v, The cures reported to have been pcrfoi rued at 
the grave of Paris were all luch as might have been ac- 
complifhed by natural means. '1 hu», a Spaniard who 
had loft one eye, and was diflrcflcd with an inflarnma- 
tion in the other, had the inflamed eye gtadually cured, 
but not the loft eye reftored. Another perfon having 
pricked his eye with an awl, loft the fight of it in con- 
fequence of the aqueous humour dropping out ; but 
his Gght was rcilored tvhiffi be was paying his devo- 
tions to the Abbe — and (o it would have been while 
he was curfing the Abbe, had he continued his execra* 
tion* for a fufficicnt length of time, 

..IL 
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confider church-patronage as a truft rather than a pro- r*'tovt<k- 

petty ; and, accordingly, rcliiting the influence of inte- " • ' 
reft, favour, and affection, piefcnted to the vicarage of 
Epfom, in Surrey, the Rev. Jonathan Boucher, who 
I'll In .j h it. 1 his gentleman was then known to him 
only by character ; but having diftinguifhtd hirofelf in 
America, during the revolution, for his loyalty, and by 
teaching the unibphifticatcd doctrines of the church of 
it i* conftfTcd that the diilempen of" others had abated England to a fet of rebellious fehifmalics at the peril of 
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Parit, yhfy, None of the cam Cud to have heen . 

ifirVhar-1. wcrr injlantannui. All the worihippers at the tomb 
ocriiAed for fevrral of them for tottit, and fome 
for monllst, daily imploring the interceflion of the Abbe 
before they received relief from their complaint!. 

tthlj. Most of the devotee* had been uting meJicinet 
before they applied to the f.rint, and continued to ufe 
them ilurint> the whole time of their application ; whilit 



before they determined to folicit his help, 

'thly, Some of the cures at tell ed were incomplete, and 
only of a temporary duration. Thus, the .Spaniard was 
relieved only from the mull inconnderable part of his 
'complaint, and that too but for a very fhoit period ; for 
fooo after bin rtturn home be rclapfed into his former 
malady, an ww& fully attrfted by certificates and letters 
from Madrid. .Ml this has 
the Archbilhop of Sens ; w 
tian, publilhcd at the time the 
noife, has, 

h/t'/r, Clearly detected the deceit and little artifices 
by which thofe pretended miracles were fo long fup- 
portcd. To that work we refer our readers $ requeu- 
ing them, after they have read it, to compare the evi- 
deuce for the miracles of Paris with the evidence which 
in the article Mikaclk (Eneycl.) we have Sated for 
the reality of the Gofpel miracles, and to judge for 
thcmfclvf:) with the impartiality of philofophcrs. 

Paris wrote a few very indifferent book* of annota- 
tions on the E otitic* to the Romans, to the Galatians, 
tmd the Hebrews ; hut few have ever read them, nor 
would they have refcutd the author from oblivion, with- 
out the aid of his tying wonders. 

PARKHURST (the Rev. John), was the fecond 
fen of John Parkhurlt, Efq; of Catrfby in Nonharop- 
tonlh rc. His mother was Ricarda Dormer, daughter 
of Judge Dormer. He was born in June 1728, was 
educated at the fchool of Rugby in Warwickihire, and 
was afterwards of Clare hall, Cambridge ; B. A. 1748, 
W. A. 17c 2 ; and many years fellow of his college. 

Being a younger brother, he was intended for the 
church ; but not long after his entering into holy or- 
ders his elder brother died. This event made him the 
heir of a very confidcrablc eftate ; though, as his father 
was Hill living, it was fome time before he came into 
the full porTcflion of it \ and when he did come into 
the poflcfljon of it, the acquisition of fortune produ- 
ced no charge on hit manners or his purfuits. He 
continued to cultivate the ftudics becoming a clergy- 
man ; and from his family connections, as well as 
from his learning and piety, he certainly had a good 
right to look forward to preferment in his profcfEon ; 
but betaking himfelf to retirement, and to a life 
of clofe and intenfe lludy, he fought for no prefer- 
ment ; and, according to the author of the biographi- 
cal {ketch of him publiibed in the Gentleman's Maga- 
zine, he lived not in an age when merit was urged for- 
ward. Yet, in the capacity of a curate, but without 
any falary, he long did the duty, with exemplary dili- 
gence and veal, in his own chapel at Cateiby, which, 
after the demolition of the church of the nunnery there, 
ferved as a pariih-church, of which alfo he was the 



bis life, Mr Parkhurlt thought, and jullly thought, that 
he could not prcfent to the vacant living a man who 
bad given better proof, oi hia havirg a due fenfe of the 
duties of his office. 

In the year 1754, Mr Parkhurlt married Sufanna 
My Iter, diughter, and, we believe, heirefs of John 
My Her, Efq; of Epfom. It was thus that he became 
1 been completely proved by patton of the living which he bellowed on Mr Boucher, 
•ho in his Pnjlorul Infirue- Thik lady died in 17C9, leaving him a daughter and 

two fons ; both the fons arc. now dead. In the 



When, feveral years after, it fell to his lot to excrcife 
the right of prefentation, he was fo unfashionable as to 



ons arc. now aeaa. in the ye 
1761, he married again Millicent Northcy, daughter of 
Thomas Northey, Efq; by w hom he had one daughter, 
now married to the Rev. Jofeph Thomas. 

In the year 1753, he began his career of authorllip, 
by publifliing, in 6vo, 44 A friendly Addrcfs to the Rev. 
Mr John Weflcy, in relation to a principal Doctrine 
maintained by lum and his Afliltants." This work wc 
have not fecn ; but though we have no doubt of its va- 
lue, we may fafely fay that it was of very little import- 
ance, when compared with his next publication, which 
was 44 An Hebrew and EnghlS Lexicon, without 
Points; to which is added, a mcthodic-1 Hebrew 
Grammar, without Points, adapted to the ufe of Learn- 
ers, n6j," 410. To attempt a vindication of all the 
etymological »rd philofophical dilquifuions which arc 
fcattcrcd through this dictionary, would be very fruit- 
lefs; but it is not perhaps too much to fay, that we 
have nothing of the kind equal to it in the Englifh lan- 
guage. He continued, however, to correct and improve 
it 1 and in 177b another edition of it came out much 
enla'ged, and a third in 1792. 

His philological (ludics were not confined to the He- 
brew language ; for he publiibed a Greek and Englifh 
Lexicon to the New Tcllament ; to which is prefixed, 
a plain and eafy Gieek Grammar, 1 769, 410 ; a fecond 
edition, 1794 : and at hia death there was in the prefs 
a new edition of both tbefe lexicons, in a lar« Hvo, 
with his lad. corrections ; for he continued to revile, 
correct, add to, and improve, thefe works, till within a 
few weeks of his death. As, from their nature, there 
cannot be fuppofed to be any thing in dictionaries that 
is particularly attractive and alluring, thi» continued in- 
crtaling demand for theft two feems to be a fufficicnt 
proof of their merit. 

He publifhed, 44 The Divinity and Pre exittence of 
our Lord and Saviour Jefus Chritt, demonltrated from 
Scripture ; in Anfwcr to the full Sc&ion of Dr Pricft- 
ley's Introduction to the Hiftory of early Opinions 
'concerning Jefus Chi ift ; together with Strictures on 
fome other Parts of the Work, and a Poltfcript rela- 
ting to a late Publication of Mr Gilbert Wakehtld, 
1787," 8vo. This work was very generally regarded 
as completely performing all that its title-page promi- 
fed ; and accordingly the whole edition was foon fold 
off. The brief, cvafive, and very unfatisfa&ory notice 
taken of this able pamphlet by Dr Pridllry, in 44 A 
T t a Letter 
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Letter to Dr Horne," &c. (hewed only that he was difcountenance while tbey continued of fiieb a foirft, P*rU*t 

unable to anfwer it. need* not furrly excite nvich woncV ; but that the dif- — '» ~ J 

Mr Parkhurft was a man of very extraordinary inde- countenance in incrcafing, vrc Relieve not to be true, 

pendency of mind and firmncft of principle. In early The Hotchinfonians, a* (boa as they became led vio- 

life, along with many other men ot diftinguifhed learn lint a^aiiift tbofe who differed from them, had their 

iog, it was alfo objected to him, that he was an Hut- (hare o( preferment, m propoHion to their number, 

chinfonian; and on thin account alone, in common with with otheis; and we doubt not they will continue to 

1 and Ihun- hive it, while they allow that a man may be no hemic, 



them, it ha« been laid that he was negleacd i 
ned. 

There it not, in the hiftory of the timet, fays the 
biofrapher already quoted, a circumftance more diffi- 
cult to be accounted for than the unmerited, but iticrea- 

ling, diLnunr. nance fliiwn to thefe pcrfons tn whom 
Hutchir forsanifm wai then objected. McthodifW, Pa- 
piils at:c! f.Sanej of any and of every name, all Hood 
a belter chance of hring noticed anAclleemed than 
KntcUinfonian*. Had it even been proved that the 
few peculiar tenen by which they wetc diltirguiuScd 
from other Chrilluns were erroneous, the oppofnion 
\ thry experienced might have been deefned hard mea/urr, 



though he believe not Mr Hutchinfon to have been in- 
fallible. The late excellent Bifhop Home wa« an avow- 
ed Hutchinfonian, though not an outrageous one like 
Julius Bole j and we have been told, and ha e rr*fon 
to believe, that the Bifhop of St Afaph is liktwife a 
moderate favour*' of tlie fsmc fyftcm. There may he 
others on the rpifcnpal brnt h j but perhaps two out of 
twenty fix i» the foil pn»K>rtioiis of Hutchinfonian di- 
vides of eminence in England. It is fue that Mr 
Parkhurft was a man of great learning and threat worth; 
but before we attribute his want of preferment in the 
church to his Hutchinfonisnifm, it is incumbent upon 
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becaufe even their opponents allowed their principles to ns to fay why Mr Whitakrr, who is no 1 lutchinfonian, 



be inoffensive, and themfelves to be learned. 

Is this a fair ftate of the cafe ? We think not. The 
early Hutchinfonians had imbibed all the peculiar no- 
tions of their mailer, and maintained them with a de- 
gree of acrimony which would have difgraced any 
caufe. Being in general very little acquainted with the 
higher mathematics, as Mr Hutchinfon himfelf feerm 



is tlil! nothing moie than the rcelor of Ruar.-Lanyhotne. 

Mr Parkhurft, however, was not. if his biographer 
defirvcs credit, a thorough paced Hutchinfonian ; for 
though he continued to read Hutchinfon '« writi'i-s xi 
long as he read at all, he was ever icady to aCo-v, that 
he was oftentimes a confuted and bad writer, and fi.rr.r- 
times unbecomingly violent. Xo have been deterred 



tikewife to have been, they cenfuted dogmatically from reading the works of an author, who, with all h:s 
A.orks which, without that knowledge, they could not faults, certainly throws out many ufcful hints, for fear 
fully undertland ; whilft they m.rnta'nrd, with equal of being thought a Hutchinfonian, would have betray- 



dogtr.atifm, as matters of fact, hyp thefts, which a mo 
derate fhare of mathematical fcience would have fhewn 
litem to be impofCblc. Had they ftopt hrre, no harm 
would have been dene ; they might have enjoyed their 
favourite notions in peace : but unfortunately they ac 
eufed of Atheifm, Dcifm, or Socinianifm, all who 
thought not cxaclly n*thrj thought, both in natural phi 
Mbphy and in theology. Became Newton and Clarke 
niu dcmonil rated that the motions of the plinets can 
not be the effect of the impulsion of anv material fluid, 
Hutchinfon, with fome of his followers, affirmed, that 
thefe two illuflrtous men had entered into a lerious de- 
figo to overturn the Chriflian religion, and eftablifh in 
England the woifhip of the Heathen Jupiter, or the 
Stoical anima muadi. Becaufe the B-fhops Pearfon, 
Bull, and others, who had uniformly been confidcred 
as the ahleft defenders of the Catholic faith, thought 
not exa&ly as Hutchinfon thought of the filiation of 
the Son of God, they wcte condemned by the pupils 
*>f hii fchool as Ariant, or at leaft Semi ariaiu; and the 
writer of this fketch has heard a living Hutchinfonian 
pronounce the lame ceniure, and for the fame reafon, 
on the prefent illu.lrious Bifhop of Ruchefler, and the 
no lets iHullrious Whitakcr. 

That men, who thts condemned all that before 
them had been deemed great and good in phyfical 
fcience and Chrillian theology, fhould meet with fomc 



ed a pcfillanimity of which Mr Parkhurft was inca- 
pable. What he believed he was not afraid to proicfi; 
and never profeffed to believe any thing which he did 
not very ftneerely believe. An tarnefl lover of t'uth, 
he fought it where only it is to be found — in the Scrip- 
ture* (a) The nWy of thefe was at once the bufincLs 
and the plcafmc ot" his life ; f'om his rarlieft to his la- 
teil years, he was at: hard fludent ; and had the daily 
occupations of rvery ?a hours of his life brtn portioned 
out, a* k is faid thnfe nf king Alfred were, into three 
equal parts, there in rcalon to believe that a deficicocT 
would rarely liave been fcund in the eight hours allotted 
tofludy. What the froitshave becnot a life fo conduct- 
ed, few theologhns, it i* prtfismcd, need to be inform- 
ed, it being haidly within the fcopc of a ftippofition, 
that any man will now fit down to the ftu ly of the 
Scriptures without availing himfelf of the affiltanee to 
be obtained from his learned labours. Thefe labouit 
ceafed at Epfom in Surrey, where this great and good 
man died, on March the zitt, 1 7 «,3 7 . Bclidcs the works 
which we have mentioned, there is in the Gentleman's 
Magazine, for Aoguft 1707, a curious letter of his oa 
the Confufioo of tongues' at Babel. 

Mr Parkhurft's chaiafitcr may be collected with to- 
lerable accuracy even from this imperfect fketch of his 
life. His notions of church patronage do him honour; 
and a* a farther inftance of the high lenfe he entertain- 

ed 



(a) This is vague language, which it the fource rf much ufelefs controverfy, and therefore ought to be avoid<d. 
If by truth, in this paffage, be meant rrligiout truth, we admit the affcrtion in the only fenfc in which we think 
it can have been made. If the author means all truth, he writes nonfcr.fe ; for the Scriptures treat not of 
wutry or algebra, where truth is certainly to be found ; and we think that they have a higher obji& than oca 
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ftrthnrtt, ed of rrrtft juAice, and thf flettdy refolution with which Fleafant Flowers which our Englifh Ayre will p-rmtt ParUofan, 

HrkirJon. j, e prafliftd it on all occafion*. an incident which oc- to be nurfed up : with a Kitchen garden of all manner , fs 

1 - • curted between him and one of his tenants, within of Herbes, Roots, and Fruit*, for Meat or oaufe, &c. 

thefe ten veara, may here be mentioned. 'I hi* man &c Colle&cd by John Pat kiofon apothecary, of Lon- 

falling behind hand in the payment of hii rent, which don, 16.19, folio, 612 page*. In this work the plant* 

was L. too p<r annum, it waa teprcfented to hia land- are arranged without any exa& oidcr: nearly 1000 

lotd that it was owing to hi* being over rented. Thi* plants we feparattly defcribed, of 



r. Dki. 



which 780 are figu- 
red on 1 29 tablet, which appear to have been cut cx> 
prefsly for thi* wotk. Paikmfon was, it is conceived, 
the firft Englilh author who fcparatcly defcribed and 
figured the fubject* of the flower garden ; and this book 
it therefore a valuable cunofity, as exhibiting a com- 
plete view of the extent of the Engli-h garden at the 
beginning of the 1st II century. It may, perhaps, be 
Dcceflary to inform the it >dtr, that Paradifus in Sole, 
it meant to exprefs the author's name, Pari in fun. 
2. In 1640 he publifhcJ his TLatrvm Bit annum 1 or 
Theatre of Plants, or an Herbal of a large extent : 
containing therein, a more ample and exact Hiit.uy 
ani declatation of the PhyGcal Herbs and Plants than 
arc in other Authors, &c. &c. London, folio, 1 746 
pages. Thi* wotk had been the labour of the author's 
hfc ; and he tells us that, owing to " the difalltoua 
inder matiVdifadva'ntaresrmay ftill be effected by ftric3t times." and other impediments, the printing of it 



owing to hi* being 
being believed to be the cafe, a new valuation 
made ; and it waa then agreed that, for the future, the 
rent mould not be more than L.4 to. Juftly inferring, 
moreover, that if the farm was thtn too dear, it mult 
ntccffanly have been alwayt too dear. unaJkcd, and of 
his own accord, he immediately ftruck off L.J") from 
the commencement of the leafe ; and inftautly refunded 
all that he had received mote than L.4 to per annum. 

Mr Parkhurft wai in hia petfon rather below the 
mi M!e fige, but remarkably upright, and firm in hi* 
ait. He was all hi* life of a fickly habit : and hit 



1-adi 



f<> rematl 



idious and ledentary a life (it 
having, fot many years, been his contlant practice to 
rife at five, and, in winter, to light hi* own fire) to the 
very verge of Dun'd's limits of the life of man, is a 
confolatory proof to men of fimilar habits, how much, 



temperance and a careful regimen. He a!fo gave lets 
of his time to the ordinary interruption* of life than is 
common. In an hofpitable, friendly, and pleafant 
neighbourhood, he vifjted Utile 5 alleging, that fuch a 
courfe of life neither fuited his temper, hi* health, nor 
his ftudics. Yet he was of fociablc manners ; and his 
convention always infttu&ive, often delightful : fur 
hi* ftore* of knowledg* were fo large, that he too has 
often been called a walking library. He l*!onged to 
no clubs; he frequented no public places; and there a-e 
fv*w men who, towards the clofe of life, may not, on a 
ittrofpeft, r. fleet with fhame and forrow, how much of 
their precious time ha* thus reen thrown away, at, per- 
hai>«, worfe than thrown awav. 

Like tnsnv other men of irurm and fickly irarnes, 
Mr Parkhiufl was alfo irritable, and quick, warm, and 
earneft, in his refentments, though never unforgiving. 
But whether it be or be not a nutter of reproach ko 
poffef* a mind fo conllituled, it ceruinly is much to 
any man'* credit to counteract and fubdiic it by an at- 
tentien to the injunction* of religion. This Mr Park- 
hurlt eflVctujlly did : and few men have palTed thiough 
a long life mote at peace with his neighbours, more re- 
fpe cl< d by mm of learning, more beloved by his friend*, 
or more honoured by his family. 

PA RKINSON (John). Of thi* ingenious Englifh 
botanift, one of the firft. and motl tttduftrioUS cultiva- 
tor* of that fcience among us, the mcrrm 
main ate vtiy fcanty. He was born in 1 j 
an apothecary, and refidrd in London. He rofc to 
fuch reputation in his proft fllon as to be appointed apo 
thecsry to King James I. ; and, on the publication of 
hi* Theatre of Plants, he obtained from the unfortu- 
nate fucci-flbr of that prince the litk of Botanic** B-s't 
frimariuj. The time of hi* death ca-not be exactly 
afctrtainer? \ but, a* his Herbal was publiihed in 1640, 
and it appear* that he was living at thai time, he muft 
have attained his 7 td year. 

Parkinfon's firll publication was, hia t. Pura&fi m 
Silt Paradifut Itrrt/lru, or, A Garden of all Sorts of 



that re- 
was bred 



long retarded. Dr Pultency is of opinion, that, allow- 
ing for the defects common to the age, Parkinfon will 
appear " more of an original author than Gerard or 
Johnfou, independent of the advantage* he might derive 
irom being pofterior to them. His theatie was carried 
on through a long fcrics of y eats, and he profited by 
the woik* of lbmc late authors, which Johnfoa, though 
they were equally in hi* power, had neglected to ufe. 
Parkinlon'* descriptions, in many in (lances, appear to be 
new. He is more particular in pointing out the places 
of growth. Johnfon had defcribed about 2S50 plantt, 
Patkiufoii has ntar 3800. Thcle accumulations ren- 
dcted the 7 hratrum Botamttm the moft copious bock 
on the fuhjtct in the Engliih language ; and it may be 
pn fumed, that it gained equally the approbation of 
r cdi.-al UL-oph, nnd oJ all thofe who were cuiious and 
inquilitivc in this kind of knowledge." 

PARSONS (James), an excellent phyfican and po- 
lite fibular, was Lovn at Darnltaplc, in Dtvonlliirr, in ^'S 
March 170;. Ilii father, who was the yoii'igell of 
nine (but of Colonel par font, a:id neaily related to the 
batotict of that name, being appointtd Imrinek- mailer 
at Dolton in Ireland, remold with his finiily u.to that 
kingdom foon after the bith of his then only fou 
James, who received at Dublin the early part ul hit c- 
ducation, and, by the afGltatice of pro;xr matters, laid 
a omfidcrable foundation of chuTeal ard other uftful 
learning, which enabled him to become tutor to Lord 
KitigoOO. Turning hi* attention to the lludy of nn- 
dkine, he went aftei wards to Pjru, where to ulc hia 
ow:i wo:di) " he followed the moll eminent p-«.fr(Tor3 
in the (cvenl GshooU, as Afinia, Dubois, Ltmciy, t\\<i 
Olhtss; attended the anat< raical leftture* of the mats 
famous [ unaud and Dc Cat] ; and cbefilicaL at the 
King b Garden at 6t Come. He followed the |>h)fi- 
cians in both holpilals ot the Hotel Dieu and 1 .a Cha. 
rite, and the ehcm:cal 
Lcmery and lioiildoc 

tinilhtd thife lludicf, hiit proleiToTk gan- him honour, 
able atulutions oi his having lolloped ilicm with dili- 

g'.act 



lectures and cm or. ft rat ions of 
arid in botany JmOLu. Having 
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and indudry, which tntidcd him to take the des eourie of year*, in fickncft and in health." It vu hi* 
grees of doeftor and profcfTor of the art of medicine, in particular reqticft. that he fhould not be buried till 

fome change 11. nil 1 appear in hi* corpte ; a rcqucd 
which uccafioccd him w> '<c kept ur.buried 17 days. ar>d 
even then lcarce the flighuit alteration was perccivatJe. 
He was buried at Hertdou, in a Tault which he had 
caufed to be built on the ground purchafed on the 
death of hi* fan Jam*-*, where Lii tomb had a »ery 
commendatory infeription. 

It would carry us beyond our ufual limit* to enter 
into aq enumeration of the many curious at tide* at va- 
rious times communicated to the public by Dr Parlous, 
which may be feen in the Anecdote* of Bowycr. We 
(hall therefore ckrfe thii article with an extract ftOB 
Dr Maty't eulogium : " The futprifing vaiiety of 
branches which Dr Parfon* embraced, and the feveral 
ficians April 1. 1751 ; paying college fee* and bond living a* will aa dead languages he had a knowle.'^e nf, 



any univerfity in the dominions of Fiance. Intending 
to return to England, he judged it unncceflary to take 
degree* in I^ti*, unkTa he had refolvtd to rcfide there ; 
and as it was mote expenfive, he theieloie went to the 
univerfity of Khcims, in Champaign, where, by virtue 
of hi* attentions, he waa immediately admitted to 
three examination*, a* if he had finifhed his llwdiej in 
that academy; and there wu honoured with his de- 
grees June ti. 1716, In the July following he came 
to London, and was foon employed by Dr James Dou- 
glas to affift him in his anatomical work*, where in fome 
time he began to pra£)i(c. He was decked a member 
of the Royal Socitty in 1741:; and, after due exami- 
nation, was admitted a licentiate of the college of phy 



ftamp* of different denomination* to the amount 
L. 41 : J : 8. fuh; •£ alfo to quarterage of L. 2 
prr annum. In I 7 5 s> he paid a farther turn of I*. 7, 
which, with the quarterage money already paid, made 
tip the furo of L. t6, in lieu of all future payment*." 
On his arrival in London, by the recommendation of 
his Paris friends, he *a» introduced to the acquaintance 
of Dr Mead, Sir Hans Sloanc, and Dr Jame* Douglas. 
This great anatnmdl made ufe of hi* afMance, not on- 
ly in hi* analogical prepaiatuius, but alio in hi* rcpre- 
fentations of moih'd ami other appetrances; a lift of fe- 
veral of which was in the hands of his ftiend Dr Maty, 
who had prepared an elogr M Dr Parfons, which waa 
nrvrr ufed, hut which, by the favour of Mr* Parfons, 
Mr Nichols has prefrrved at large. 1 hough Dr Par 



qtialihed him abundantly foi the place of aflittant fe- 
cretary for fo-eigrt correfpondencet, which the council 
of the Koyal Society bellowed upon him about the 
year t7f0. He acquitted himfelf to the utmott of his 
power of the functions of thit place, till a few yean 
before bis death, whei he rcfigned in favour of his 
friend, who now gratefully pay* thi* lad tribute to his 
memory. Dr Parfona joined to his academical honour* 
thofe which the Royal College of Phyfician* of Lon- 
don hcltowed upon him, by admitting him, alter due 
extminition, licentiate, on the lirft day of April 1751. 
The difiufivc fpirit of our friend wa» only equalled by 
Li* delire of information To both thefc principles he 
owed the iotimacic* which he formed with fome of the 
greatcft men of his time, i he Lames of Folkcs, Hale*. 



for* cultivated the feveral branchc* of the profeflion of Mead, Stukcly, Needham, Baker, CoUinf ;ii, and Gar- 



phyfic, he was principally employed in the obdetrical 
line. In 1758, by the interett of his friend Dt Dou- 
glas, he was appointed phyfician to the public infir- 
mary in St Giles'*. In 173V he manicd Mif* Eliza- 
beth Reynolds, by whom he had two funs and a daugh- 
ter, wlio all died young. Dr Parfon* retided for ma- 
ny years in Red Lion Square, where he frequrntly en- 
j iyed the company and converfaiion of Dr Stokriy, Bi- 
fhop Lyttleton, Mr Henry Baker, Dr Knight, and 
many other of the mot! dittinguifocd membets of the 
Koyal and Antiquarian Societies, and that of Arts, 
Manufactures, and Commerce ; giving weekly an ele- 
gant dinner to a large but felect party. He enjoyed al- 
io the literary correfpordcrice of D'Aigenvilk, Buffon, 
Lc Cat, Bet carta, Amb. Bertrand, ValUravers, Afca- 
inos, Turberville Needham, Dr Garden, ard othera of 
the mod diilmguilhed rank in fcience. A* a practi- 
tioner, he wa« judicious, careful, honctt, and remarkably 
humane to the pocr ; as a friend, obliging and commu- 
nicative ; chearful and decent in conversation, feverc 
and I'.rict in hi* morals, and attentive to fill with pro- 
priety all the various duties of life. In 1769, finding 
hi* health ,-npaired, he propofed to retire from bun 



den, may be mentioned on thi* occafion, and many 
more might be added. Weekly meeting* were formed, 
where the earlicfl intelligence w received and commu- 
nicated of any difcovciy both here and abroad; and 
new trials were made, to bring to the tclt of experience 
the reality or ufrfulncfi of thefe discoveries. Here it 
was that the microfcopical animal* found in feveral in- 
fufions were fird produced ; the propagation of feveral 
infects by lection afccrcaincd ; the conftancy of Nature 
amidll thefe wonderful changes eftabhfhed. Hia Re- 
main* of Japhct, being Hiltorical Enquiries into the 
Affinity and Origin of the European Languages, arc 
a mod laborious performance, tending to prove the an- 
tiquity of the fit ft inhabitants of thefe iflands a* befog 
originally drfcenricd fiom Gamer and Magog, above 
icoc year* before Chrill, their grimitive and it all lub- 
filling language, and it* affinity with fome others. It 
cannot be denied but that there is much ingenuity, a* 
well at true learning, in this wotk, which helps con- 
viction, and often fupplie* the want of it. out wc 
cannot help thinking that our friend's warm reelings 
now and then mifiead bil judgment, and that fome at 
leaft of hit conjecture*, relting upon partial 



nef* and from London ; and with that view difpeiYcd of and poetical fcraps of Irilh f.lid* and Wellh bards, are 

a confidcrable number of hi* books and foffiU, and lef* fatisfa&ory than his table* of affinity between the 

went to Briflol. But he returned foon after to hi* old feveral northern language*, as deduced from one com- 

houfc, and died in it after a week's illnefs, on the 4th 1 on (lock. Literature, howevrr, is much obliged to 

of April, 177c. By hi* lad will, dated in October him for having in this, as well at in many of his other 

1766, he gave hi* whole property to Mrs Parfon*; and workt, opened a cew field of obfer vat ions and difcove- 

in cafe of her death before him, to Mifs Mary Key- ries. In enumerating our learned friend't diflcrtatiewis, 

noldt her only filler, ** in recompence for her af- we find ourfelvcs at a lot whether we Ihould follow 

fcfiionate attention to him and to his wife, for a long the order of fubjc&t or of time ; neither it it eafy to 
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PtYfon*. account for their furprifing variety anr* quick fuccef- through the whole body a fpirit of emulation. Though Parf.,,.. 
' Con. The truth is, that his cagetnefs after knowledge by frequent difappointments he forefaw, as well a* wt, 1 
was fucb, as to embrace almoft with equal facility all the little chance of a fpeedy redrefs, he nobly periiiled 
its branches, and with equal zeal to afce'tain the merit in the attempt j and had he lived to the final event, , ** /" « 
of inventions, and afcribe to their refpeftive, and fome- would undoubtedly, like CfttO, ll til have prefened the 
times unknown, authors, the glory of the difcovery. conquered caufe to that fupportcd by the gods. After 
Mary operations, which the mcients have tranfmittcd havmg tried to retire from bulinrfs and fiom London, 
to us, have been thought fabulous, metely from our ig- for the fake of his health, and having difpofrd of moll 
oorance of the art by which they were performed. Thus of his books with tiiat view, he found it inconfittent 
the burning of the (hips of the Ramans at a confidcr- with his happintls to forfake all the advantages which 
able diftance, during the (lege of Syracufe, by Archi- a long relidencc in the capital, and the msny count c- 
medes, would perhaps dill continue to be exploded, tious he had fotmed, had rendered habitual to him. He 
had not the celebrated M. BufTon in France mewn the therefore returned to his old houfe, and died in it, after 
poffbility of it, by prcfenting and defcribing a model a (hort illnefs, April 4. 1770. The ftyle of our friend's 
of a fpeculum, or rather aflemblage of mirror?, by compofition was fufficiently clesr in defcription, tho' 
which he could fet fire at the diftance of feveial bun- in argument not fu clofc as could have been wifhed. 
dred feet. In the conniving, indeed, though not in Full of his idras, he did not klwsys fo difpofe and con- 
the executing of fuch an apparatus, he had in fome mea- neCt them together, as to produce in the minds of his 
lure been forcitslled by a writer now very little known readers that conviction which was in his own. He too 
or read. This Dr Parfons proved in a very fatisfac- much defpiled thofc additional graces which command 
tory manner; and he had the pleaftire to find the attention when joined to learning, obfervstion, and 
French philofopher did not refute to the Jefuit his found rationing. Let us hrpc that his example and 
fhare in the invention, and was not at all offended by fpirit will animate all his colleague* j and that tr.ofc 
the liberty he had taken. Another French difcovery, practitioners who are in the fame circumitances will he 
I mean a new kind of painting fathered upon the an- induced to join their b-ethren, Aire to find amonglfc 
cicnts, was reduced to its real value, in a paper which them thole great blefiings of life, freedom, equality, in- 
fhewed our author was pofTcflcd of a good tafte for the formation, and friendO.ip. As long as thefe greit prin- 
fine arts : and 1 am informed that his (kill in mufic was ciples ihall fublift in this fociety, and I trult they will 
by no means inferior, and that his favourite nnmfement outlalt the longed liver, there is no doubt but the mem- 
was the flute. Richly, it appears from thefe perform- bers will meet with the reward hoirell men arc ambi- 
ances, did our author merit the honour of being a mem- tious of, the approbation of their confcicnce, the e- 
Ler of the Antiquarian Society, which long ago had fleem of the virtuous, the remembrance of poftcritv." 
aflbcialcd him to its labours. To another fcciety, PARODICAL Decries, in an equation, a term 
founded upon the great piinciples of humanity, patric- that has been fometimes ulcd to denote the feveral re- 
tifm, and natural emulation, he undoubtedly was great- gular terns in a quadratic, cubic, biquadratic, Srx. 
ly uuful(A). He afliftcd at mod of their general equation, when the indices of the powers afcend PI dr. 
meetings and committees, and was for many years feend orderly in an arithmetical progrtlHon. Thus x> 
chairman to that of agriculture ; always equally ready -f m x» + r, x = p is a cubii: equation where no tc:m 
to point out and to promote ufc f ul improvements, and in wantit g, but having all its pvodic degrees; the in- 
to oppofe the intcrefted views of fraud and ignorance, dices of the terms regularly defcending thus, \, 1, 1,0. 
ib itifeparable from very extenfive affbeiations. No PARTY Arches, in architecture, arc archer built 
fooner was tiu fociety (ji) formed, than Dr Parfons between feparate tenures, where the property is inter- 
became a member of it. Intimately convinced of the mixed, and apartments over each other do not btlo;ig 
noblenefs of its views, though from his Ration in life to the fame cftate. 

little concerned in its fuccefs, he grudged neither attend, P.ikir H'Jh, are partitions of brick made betwec. 

■nee nor ex pence. Neither ambitious of taking the buildings in feparate occupation*, for preventing rtii 

lead, nor fond of oppofition, he joined in any meafure fpread oi lire. Thefe are made thicker than the cxter- 

he thought right; and Gibmitted cheerfully to the fen- nal walls , and their thicknefs in London is regulated 

timents of the majority, though apainft his own private by ad rf Parliament of the 14th of George III. 
opinion. The jutt ideas he had of the dignity of our PASSIGRAPHY, the art of writing on any fub- 

profcfDon, ?s well as of the common links which ought jeft fo as to be underftood by all nations (Sec 1 '««*/-• 

to unite all it» members notwithstanding the differences Jut Ciu*ACTf*s in this Supplement). In France, where 

of country, religion, or places of education, made him everything is admired that is new, and every vagary 

bear impatiently the (hackles laid upon a great number of the imagination of a pretended philofopher thought 

of refpect able practitioners : he wilhed, fondly wilhcd, practicable, a propofsl has lately been made to inttoduce 

to fee thefe broken ; not with a view of empty honour one univerfal language into the world, couftnieted by a 

and dangerous power, but as the only means of ferving few metaphyficians on the laws of human thought. And 

mankind more effectually, checking the progrefs of de- to this language, in its written form, is to be given the 

figning men and illiterate praailioners, and diffufing name of fajjigrapbj. Such readers as think this idle 

dream . 

(a) The Society for the Encouragement of Arts, Manufactures, and Commerce- He like wife was aflociatcd: 
to the Economical Society at Berne, Dec. 26. 1763. 

(c) A Medical Society inftituted by Dr FothergiU, and other rcfpcctable pbyGcfans, lkenijV.es ia vindicatioo 
of their privilege* j where, it toould fcem, this eulogy was intended to be pronounced. 
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dream worthy their attention (which in far from being are two fmall red bodies like kings ; 
the e:ife with us), will find fonie ingenious thought* on 
the hitlory of a philofophical language, in the 2d vo- 
lume of Nicholjln't Journal r,f Xatur.d Pbilofop&j, &c. 
PATH of the tttTi t, a terra frequently ufei by 



VtRTl x 

Mr Flamftcrd, in his Doctrine of the Sphere, denoting 
a circle, defcribed by any point of the earth's furtace 
as the earth turns round it* axis. This point it conli- 
dered as vertical to the ca'th's centre ; and is the fame 
with what is called the vertex or y.cnith in the Ptole- 
maic projection. 

PEARL Fiih, is commonly confidered as an ajcidia 
(fee Mytilus, Encycl.) j but this is denied by a late 
author, who fcem* to have paid great attention to the 
pearl filhery at Ceylon. It has never, he fay*, been ac- 
curately defcribed. It doe* not refemble the ajlidia of 
Linnaeus ; and as he thinks it may form a new genus, 
he gives the following account of it : 

" The fifh is fattened to the upper and lower (hells 
by two white flat pieces of mufcular fubftance, which 
have been called ears, and extend about two inches from 
the thick part of the body, growing gradually thinner. 
The extremity of each car lies loofe. and is unrounded by 
a double brown fringed Kne. Thefe lie almoft the third 
part of an inch from the outer part of the (hell, and arc 
continually moved by the animal. Next to thefe, above 
and below, are fituated two other double fringed move- 
able fubftance*, like the bronchia: of a fifh. Thefe ear* 
and fringes are joined to a cylindrical piece of ficfti of 
the five of a man's thumb, which is harder and of a 
more mufcular nature than the reft of the body- It 
lies about the centre of the (hells, and is firmly attach- 
ed to the middle of each. This, in fad, is that part 
of the pearl fifh which fcrves to open and (hut the (hells. 
Where this column is fattened, wc find on the fle(h 
deep imprrffions, and on the (hell various nodes of round 
or oblong forms like imperfect pearls. Between thi* 
part and the hinge (tardo) lie* the principal body of 
tlic animal, fcparated from the reft, and (haped like a 
bag. 1 The mouth is near the hinge of the (hell, enve- 
loped in a veil, and lias a double flap or lip on each 
tide; from thence wc obferve the throat [aj'sfhagui) 
defcending like a thread to the ftomach. Clofc to the 
mouth there it a curved brownifh tongue, half an inch 
in length, with an obtufc point ; on the concave fide of 
this defcendt a furrow, .which the animal opens and 
(huts, and probably ufc* UJ convey food to its mouth. 
Near its middle arc two bluifh fpota, which feeni to be 
the eye*. In a pretty deep hole, near the bafe of the 
tongue, lie* the beard ^yjfut), fattened by two nVftiy 
roots, and conlirling of almoft ico fibres, each an inch 
long, of a datk green colour, with a metallic luftre ; they 
sue undivided, parallel, and flattened. In general, the 
1:([uj is more, than three ouarters of an i:.ch without the 
Cleft h-ima) ; but if the animal is dilluibcd, it contrails 
it conUdtrably. The top of each of thefe thread* ter- 
minate* ia a circular gland or hea. 4 ., hkc the Jig ma of 
many plant*. With this bjjjits they fatten tlverfcfelvcs 
to rockf, corals, and other foli J bodies; hy it the young 
pcarlfifh cling to the old one*, and with it the animal 
procures its food, by extending and contracting it at 
-pleafure. Small (hell fifh, on which they partly live, 
are often found clinging 10 the former. The ftomach 
,J ; es clofc to the root of the beard, and has, on its lower 
ide, a protra&cd obtufc point. Above the ftcmach 



nd from the flrv Par, 
mach goes a long channel or gut, which take* a circuit 1 
round the mufcular column above-mentioned, and end* ' 
in the anus, which lies oppofite to the mouth, and it 
covered with a fmsil thin leaf, like a flap. Though 
the natives pretend to dillinguifti the fexe* by the ap- 
pearance of the Ihcll, calling the flat ones male;, and I 
thofc which are thick, concave, and vaulted, females 
our author, on a clofe infpeftion, could not perceive 
any vifiblc fexual difference." 

The pearls are only in the fufter part of the animal, 
and never in the firm mufcular column above- men t lur- 
ed. They are found, in general, near the earth, a;.J 
on both fides of the mouth. From the appearance of 
the (hell a judgment may be formed, with greater or 
lefo probability, whether it contain* pearl* or not. Thofe 
which have a thick calcareous cruft upon them, to 
which fcrfuU {fca tube*) TulvU mark! irregularis in- 
torii, Cri/lagttfi Cbamar lazurtu, Lcfaj tiutinaMum, 
Mmtrtporec, Afillipore, CtUifore, G organ/*, Spongi*,and 
other Zoophytes, arc fattened, have arrived at their full 
.growth, and commonly contain the belt pearls ; but 
thof 



>fe that appear fmooth, contain either 1 
ones only. 

In the article (Entycl.) intitlcd, Manner of Fi/hing 
for PiAtLS in lite Eajl India, wc have moft unaccount- 
ably faid, that " the bed diver* will keep under water 
near half an hour, and the reft not left than a quarter!" 
This is a very .great miltake ; for M. Le Beck allure* 
us that the time during which a diver is able to re- 
main under water ftldom exceed* two minute* ; and 
that, even after that fhort period, he difcharges, on 
emerging from the fea, a quantity of water, and fome- 
timcs a little blood, from his mouth and nofe. We have 
mentioned the danger which the divers run of becoming 
a orey to monftrous fifties. Thefe fifties are (harks ; of 
which fuch a dread is juilly entertained, that the moft 
expert divers will not, on any account, defcend, till the 
conjurer has perform*! his ceremonies of inchantment. 
Thefe conlift in a number of prayer*, learned by heart, 
that nobody, probably not even the conjurer himfclf, 
underttands, which he, Handing on the (bore, continue* 
muttering and grumbling from fun rile until the boats 
return. During this period, he is obliged to abftain 
from food and deep, othcrwifc his prayers would have 
no avail : he is, however, allowed to drink -, which pri- 
vilege he indulges in a high degree, and is frequently- 
fo giddy, as to be rendered very unfit for devotion. 
Some oi the conjurers accompany the divers in thtir 
boats ; which plcafcs them very much, as they have 
their protector* v.car at hind. 

PEDOMETER (fee Encycl.), is the name given 
by Mr Lewin Thugwtll to an mftrument, which it ra- 
ther an impro«cd ri kambvlator than the inttrumcnt 
which we have notice 1 by the mine ot Pedometer. The 
chief improvement made by himon the ferambclator 
ma of (frc that article, Enr.ycl.) is in the fi7.c of the wheel, 
of which the circumference mcafures i6| feet, or one 
pole, adapted to Goiter's concife method of arithmetic, 
and divided into a5 equal parts, corrclponding to the 
linkb of his chain for land meaftiring. There is hkc- 
wifc a contrivance in Mr Thugwcll'* pedometer, for 
compelling the attention of the traveller to the inftru- 
ment at the end of every mile. It is very ingenious, 
and abundantly ample ; but we hardly think it of fuffi- 

cient 
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ctent importance to fill the fpaee which a complete de- of the country, it 361 feet ; and above the interior ter- 

fcription of it would occupy in thia Work. It is fully race, 331 feet. On the fouth-caft angle of the upper 

defcribed in the Lettert and Papers of the Baiband Weft terrace there are two handfomc faloons, or ieoum, late- 

of England Society, for the Encouragement of .jgricul' ly erected. The roof ia compofed of different ftages, 

ture ; and likewii'c in the 6th volume of the Repertory fupported by pillars. Captain Symcs, from wbofe mc 
of Am and MamefaBurtt. 

PEGUE, the ancient capital of the kingdom of the 



in the Atiatic Rcfcarchrs this account i« taken, 
judged the length of each faloon to be about 60 feet, 
and the breadth 30. The ceiling of one of them waa 
already embcllifhcd with gold leal, and the pillars lac- 
quered ; the other, when he faw it, was not comple- 
ted. They arc made entirely of wood. The carving 
on the outGde is very ciuious. He faw fevcral untinifh- 
breadth of the cutch appears to be about Oo yards ; Us ed figures, intended to be fixed on different parts of the 
depth, where not choked up, about ten or twelve feet ; building ; fomc of them not ill fhapen, and many ex- 
and there is ttill in it water enough to impede an eaftern ccedingly grotefque. Splendid images of Gaudma (the 



fame name (fee Ptou, Etuyel.), appears to have been a 
quadrangle, each fide mcafuring about a mile and a half. 
It was furrounded by a ditch and wall ; which, before 
the latter tumbled down, and the former was filled up, 
muft have furniihed no contemptible defence. The 
breadth of the ditch appears to be about 60 yards ; its 



fiege. The wall has been at leaft 25 feet high, and its 
breadth at the bafe not IH\ than 40. It is compofed 
of brick, badly cemented together with clay mortar, 
and has had on it fmall equidiltant baftions, about 300 
yards afundcr. 

Nothing can exhibit a more linking picture of de* 
folation than the infide of this wall. We have clfewhere 
given an account of the almotl incclTant wars between 
the kings of Pegue and Birma or Barma. In the year 
' 7S7- 'l ,e Birman fovereign carried the city of Pegue 
by affault, razed every dwelling to the ground, and dif- 
perfed, or led into captivity, all the inhabitants. The 
pagodas, which are very numerous, were the only build* 
ings that efcaped the fury of the conqueror ; and of 
thefe the great pagoda of Shoemadoo has alone been 
attended to, and repaired. 

This extraordinary edifice is built on a double ter- 
race, one raited upon another. The lower and greater 
terrace is about ten feet above the natural level of the 
ground. It is quadrangular. The upper and leffer ter. 
race is of a like (hapc, raifed about 20 feet above the 
lower terrace, or 30 above the level of the country. 
Thefe terraces arc afcended by flights of ftone ftep*, 
broken and neglected. On each fide are dwellings of 
the Rah jam or priells, raifed on timbers four or five 
feet from the ground. Their houfea con lift only of a 



Birman object cf adoration) were preparing, which he 
undeiftood were defigucd to occupy the inlidc of thefc 

ttasjar* 

At each angle of the interior terrace is a pyramidi- 
cal pagoda, 67 feet in height, rcfcmbling, in miniature, 
the great pagoda. In front of the one in the fouth-wclt 
corner arc four gigantic rcprcfentatiorrs in mafonry of 
Palloo, or the wan defrayer, half bcaft, half human, feat- 
«d on their hams, each with a large club on the right 
moulder. 

Nearly in the centre of the eaft face of the' area ate 
two human figures in ftucco beneath a gilded umbrella. 
One Handing, rrnrefents a man with a book before him, 
and a pen in his hand, He is called Tbagiamee, the 
recorder of mortal met its and mortal mifdeeds. The 
other, a female figure kneeling, is Mal.ui SumJere, the 
prntcctrefs of the univcrfe, a> long aa the univcrfe is 
doomed to laft : but when the time of general diflblu- 
tion arrives, by her hand the world is to be overwhelm- 
ed, and deftroyed evcrlaftingly. 

On the north fide of the great pagoda ate three large 
bells, of good workmanship, fufpended near the ground 
bet ween pillars. Several deeis horns are tlrcwed around. 
Thofe who come to pay their devotions firft take up 
one of the horns, and ttrikc the bell three times, giving 
an alternate ftroke to the ground. This act it 10 an- 



fingle ball. The wooden pillars that fupport them are notincc to the fpirit of Gaudma the approach of a fup- 

pliant. There arc feveral low benches near the bottom 
of the pagoda, on which the perfon who comes to ptay 
places his offering ; which generally confjft* of boiled 
rice, a plate of fwectmcats, or cocoa-nut fried in oil. 
When it is given, the devotee cares not what becomes 
of it. The crows and dog» commonly eat it up in the 
prefence of the donor, who never attempts to prevent 
or mole ft the animals. 

There are many fmall pagodas on the area* nf both ter. 
races, which aie neglected, and fufTercd to fall into de- 
cay. Numbcricfi images of Gaudma lie indifctiminate- 
ly teat tend. A pious Birman who purchafes an idol, 
firft procures the ceremony of confecration to be per- 
formed, by the Ralraatu, then takes his purchafc to what- 
ever f acred building is moft convenient, and there place* 
it either in the Inciter of a leoun, or on the open ground 
before the temple : nor does he ever after fcem to have 
any anxiety about its prefervation, but kavea the divinity 
to fhift for itfclf. 

From the upper ledge that furrounds the bafe of- 



turned with ncatnef*. The roof is of tile, and the 
fides of fheathrng-boards. There are a number of bare 
benches in every houfc, on which the Rabaani fleep. 
They appear to have no furniture. 

Shoemadoo is a pyramid, compofed of brick and p'af- 
ter, with fine ihel! mortar, without excavation or aper- 
ture of any fort ; octagonal at the bafe, and fpiral at 
the top. Six feet from tire ground there is a wide 
ledge, which furrounds the bafe of the building; on the 
plane of which are 57 fmall fpires, of equal fiac, and 
cquidiflant. One of them meafuml 17 feet in height, 
and 40 in circumference at the bottom. On a higher 
ledge there is another row, confiding of 53 fpirea, of 
fimilar fhape and mcafuremcnt. A great variety of 
mouldings encircle* the building; and ornaments, fornc- 
what rcfcmbling the fi.ur it lyt, furround what may be 
called the bafe of the fpire. Circular mouldings like- 
wife gird this part to a coafiderahle height ; above 
which there are ornaments in ftucco, not unlike the 
leaves of a Corinthian capital ; and the whole is crown- 
ed by a ttt, or umbrella of open iron work, from which 
rifes an iron rod with a gilded penant. 



Shoemadoo, the profpect of 'the country it extenfivc 
and pidurefque ; but it is a profpect of Nature in her 



■The extreme height of the building, from the level rudeft ftatc. There are few inhabitants, and fcarcely 
SurrL. Vol. II. Part L Uu any 
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any cultivation. The hills of Marlalan rife to the eaft- 
ward ; and the Sitaitg river, winding along the plaint, 
gives here end there an interrupted view of it* waters. 
To the north-north weft, above 40 miles, are the Go/, 
taixtt hills, whence the Pegue river takes its rife ; hills 
remarkable only for the noifome effects of their atmof- 
phere. In every other direction the eye looks over a 
boundlefs plain, chequered by a wild intermixture of 
wood and water. 

The prtfent king of the Birmans has entirely alter- mar 
ed the fyftem of his prtdeccflbr*. He has turned his coui 
attention to the population and improvement, rather 
than the extenfion, of his dominions ; and fecms more 
defirous to comitate his new fubjeel* by mildnefs, than 
to rule them through terror. He has abrogated feve- 
i«l fevere peual law* impoftd upon the Tal'uni or Pc- 
gucrs: jullicc i» now di'fttibuted impartially j and the 
only dill inci ion at prefent between a Birman and Ta- 
lien confifls in the exclufion of the latter from all pub- 
lic offices of trull and power. 

No ad of the Birman government is more likely to 
reconcile the Tahens to the Birman yoke than the re- 
ftoration of their ancient place of abode, and the pre- 
fcrvation and cmbclliihment of the pagoda of Shocma- 
doo. So fcnlible was the king of this, as well as of the 
advantages that muft accrue to the date from an in- 
crc.de of culture and population, that fome year* ago 
lie iffucd orders to rebuild Pegue, encouraged new fee- 
ders' by liberal grants, and invited the fcattercd fami. 
lies of former inhabitants to return and repeoplc their 
defcrted city. 

Pegue, in its renovated ftate, feems to be built on 
the plan of the former city. It is a fquare, each fide 
meat ut ing about half a mile. It is fenced round by a 
flockadc, from 10 to 12 feci high. There is one main 
ftrect running eaft and weft, which is interfered at 
tight angles by two fmaller Arrets, not yet finifhed. At 
each exticmity of the principal ftrcet there is a gate in 
the ftockadc, which w fliut eaily iu the evening. After 
that hour, entrance during the night is confined to a 
wicket. Each of theft gates is defended by a furry 
piece of ordnance, and a few mufquetetr*, who never 
poll centincls, and are ufually aflerp. Theie are alio 
two other gates on the north and fouth fides of the 
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pots of .water on the roof. And there is a i 
clafs of people, whofe bufincfs it is to prevent and cx- 



pa 



The houfes of the inhabitant* of Pegue arc far from 
commodious, agreeably to European notions of accom- 
. ino.'.ation ; but they are at I eaft as much fo as the houfes 
of other Indian towns. There are no brick buildings 
io Pegue, except fuch as belong to the king, or arc de- 
dicated to Gaudma. The king has prohibited the ufe 
of brick or ftone in private buildings, from the eppre- 
hcnfion, that if people got leave to build brick houfes, 
they might crec\ btick fortifications, dangerous to the 
fecurity of the ftate. The houfes, therefore, are all 
made of mats or (heathing-boards, fupportcd on bam- 
boos or pofts. Being compofed of fuch combuftible 
materials, the inhabitants are under continual dread of 
fire, againft which they take every precaution. The 
roofs are lightly covered ; and at each door (lands a 
long bamboo, with a hook at the end, to pull down the 
thatch : alfo another pole, with a grating of fplit bam- 
boo at the extremity, about three feet fquare, to fup- 
prei* flame by preflurc. Almolt every houfc has earthen 



EISHCAR. in Bengal, principal in office. 
PFJSHCUSH, a fine, tribute, or prefent. 
PELL (Dr John), an eminent Englifn mathemati- 
cian, defcended ftom an ancient family in Lincolnfturr, 
was born at Southwick in SufTrx, March 1. 1610, 
where his father was minifter. He received his 

at the free fchool at Stenning in that 
At the age of 1 1 he was fent to Trinity col- 
lege in Cambridge, being then as good a fcholar as more 
mailers of arts 111 that univcrfity ; but though he was 
eminently ("killed in the Greek and Hebrew language-;, 
he never offered himfelf a candidate at the election A 
fchohrs or fellows of his college. His perfon was hand- 
fomcj and being of a ttrong conftitution, ufing little 
or no recreations, he proftcuted hi* ftudies with the 
more application and intenfenefs. 

In 1 629 he drew up the " Defcription and Ufe of the 
Quadrant, written for the Ufe of a Friend," in two 
books ; the original manufcript of wtuch is ftill extant 
among his papers in the Royal Socxty. And the fame 
year he held a cottefpoudence with Mr Brigg* on the 
fubjed of logarithms. 

In 16^0, he wrote Modus fupputotuli EpbaKtrLL-t 
stjlronomicat, &e. oJ an. 1630 arcommeJatut ; and, A 
Key to unlock the meaning of Johannes Ttithemius, in 
his Difcourfe on Steganography : which Key he imparted 
to Mr Samuel Hartlib and Mr Jacob Homed*. The 
fame year he took the degree of Matter of Arts at 
Cambridge. And the year following he was incorpo- 
rated in the univerlily of Oxford. June the 7th, he 
wrote A Letter to Mr Edinond Wtngate on Loga- 
rithms : and, Od. 5. 1631, Crnmmtttimu sa Cojm»- 
graph'tam JljhJu. 

In 1632 he married Itliamaria, fecond daughter of 
Mr Henry Reginolle* of London, by whom he had four 
fun* an,d four daughter*. — March 6. 1634, he finiihed 
his " Agronomical Hittory of Obfcrvatians of Htarcnly 
Motions and Appearances;" and April the loth, his 
Eiiiptua Prognofl 'ua, or Foreknowcr of the Ecliptc, &c. 
lu 1 634 he tranfiatcd " The Everlatling Tables of Hea- 
venly Motions," grounded upon the Obfervations of 
all Time*, and agreeing with them all, by Philip Lanf- 
berg, of Ghent in Flaudeta. And June the leth, the 
fame year, he committed to writing " The Manner of 
Deducing his Aftronomical Tables out of the Tables 
and Axiom* of Pnilip Lan(berg."— March the 9th, 
1625, he wrote " A Letter of Remarks 00 Gellibrand's 
Mathematical Difcourfe on the Variation of the Magne- 
tic Needle " And the 3d of Juue following, another on 
the lame fubjea. 

Hi. eminence in mathematical knowledge was now 
fo great, that he was thought worthy of a Profcffor's 
chair in that feience ; and, upon the vacancy of one at 
Amfterdam in 1639, ^ir William Bofwell, the Engliih 
Refident with the Statea General, ufed his interc.lt, that 
he might fucceed in that Profefforihip. It was not fill- 
ed up, however, till 1642, when Pell was chofen to it f 
and he read with great applaufe public lectures upon 
Diophantu*. — In 1644 he printed at Amfterdam, in 
two page* 4to, " A Refutation of " 
DilcouxTe," De Vera CirttH Mcnjura. 
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In i6.j6, on the invitation of the Prince of Oange, 
lie removed to the new college at Breda, as Profef!or 
of Mathematics, with a filary of 1000 guilders a year. 
Hi* Ufa Ma:b<fios t which he Iml addrcfTed to Mr 
Hartlib, who in 16^9 had fent it to Des Cartes "and 
Mcifennr, was printed 1650 at London, in 1 2mn, in 
Englifh, with the title of An Idta of Mathematics, at 
the end of Mr John Durie's Reformed Library keeper. 
It is alfo printed by Mr Hor.k, in his Philofophical 
Colledions, N" 5. p. 127.; and is eflcemed our au- 
thor's principal work. 

In i6j 2 Pell returned to England ; and in 1654 he 
was fent by the protector Cromwell agent to the Pro- 
tcftant Cantons in Switzerland ; where he continued 
till June 23. 1658, when he fet out for England, where 
he arrived about the time of Cromwell's death. His 
itegociations abroad gave afterwards a general fatisfao 
tion, as it appeared he had done no fmall fervice to the 
tntcrcft of King Charles II. and of the church of Eng. 
land ; fo that he was encouraged to enter into holy or- 
ders : and in the year 1661 he was inflituted to the 
redory of ( Fobbing in ElTcx, given him by the king. 
In December that year, he brought into the upper 
houfe of convocation the calendar reformed by him, 
aflirled by Bancroft, afterwards archbifhop of Canter- 
bury. In 1673 ne was preftntcd by Sheldon, bifhop 
of London, to the rcdory of Laingdon in ElTex , and, 
upon the promotion of that bifhop to the fee of Can- 
terbury foon after, became one of his do me flic chap, 
lain*. He was then dodor of divinity, and expe&ed 
to be mide a dean j but his improvement in the philofo- 
phical and mathematical fciences was i'o much the bent 
of his genius, that he did not much purfue his private 
advantage. The truth is, he was a hclplcfs man, as to 
worldly affairs ; and his tenants and relations impofed 
upon him, cozened him of the profits of his parfonagr, 
and krpt him fo indigent, that he wanted nccefTaries, 
even ink and paper, to his dyiri£ day. He was for 
fome time confined to the King's bench prifon for debt ; 
but, in March 1682, was invited by Dr Whitlet to 
live in the college of phyficians. Here he continued 
till June following ; when he was obliged, by his ill 
fiate of health, to remove to the houfe of a grandchild 
of his in St Margaret's church-yard, Weflminfler. But 
he died at the houfe of Mr Cothorne, reader of the 
church of St Giles's in the Field?, December the 1 2th, 
168 ?, in the 74th year of his age, and was interred at 
the expence of Dr Bufby, mafter of Weflminfler fchool, 
and Mr Sharp, redor of St Giles's, in the rector's 
vault under that church. — Dr Pell publifhed fome other 
things not yet mentioned; a lift of which is as follows, 
v/'a. 

1. An Exercitation concerning Eafter; 1644, ,n 4 to - 
a. A Table of 10,000 fquarc numbers, &c. ; 1672, 
folio. 1. An Inaugural Oration at his entering upon 
the Profefrbrfhip at Breda. 4. He made great altera- 
tions ar.d additions to Khonius's Algebra, printed at 
London iCC 8, 4to, under the title of An Introduction 
to Algebra, tranflatcd out of the High Dutch into 
Englifh hy Thomas Btanker, much altered and aug- 
mented by D. P (Dr Pell). Alio a fable of Odd 
Numbers, lets than ioo.O" O, (hewing thofe that are in- 
eompoGte, &c. fuppntated by the fame Thomas Bran 
krr. 5. His Cootrovrrfy with Liigomontanus con- 
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corning the Quadrature of the Circle; Am.lcrd.2m, P-H. 
1646,410. PcHcer. 

He likewife wrote a Dcmonftratbn of the 2d and " 
10th books of Euclid ; wh'ch picrc was in MS. in the 
library of Lord Brcrcton in Chcfhtrc: as alfo Archi- 
medes'* Arcriariirs, and the greater! part of Dionhan- 
tus's fix books of Arithmetic ; of which author he w?s 
preparing, Augufl 1644, a new edition, in which he 
intended to corred the tranfhtion, and make new 
illuftration*. 1 M n-d likewife to pttblifh an edi- 
tion of Apollonius; but laid it afidc, in May 1645, at 
the defirc of Colitis, who was engaged in an edition of 
that author fu:m an Arabic manuscript, givm him at 
Aleppo 18 years before. Letters of Dr Pell to Sir 
Charles Cavendifh, in the Royal Society. 

Some of his manufcripts he left at Brcrcton in 
Chefhire, where he rcfided fome years, being the feat of 
William Lord Brcrcton, who had been his pupil at Bre- 
da. A great many others came into the hands of Dr 
Bufby ; which Mr Hook was defired to ufc his endea- 
vours to obtain for the Society. But they continued 
buried under dsifl, and mixed with the pipers and pam- 
phlets of Dr Bufby, in four large boxes, till 1755; 
when Dr Birch, fecretary to the Royal Society, pro- 
cured them for that body, from the truftees of Dr 
Bufby. The collodion contains, not only Pell's mathe- 
matical papers, letters to him, and copies of thofe from 
him, &c. but alfo feveral manufcripts of Walter War- 
ner, the mathematician and philosopher, who lived in 
the reigns of James I. and Charles I. 

Dr Pell invented the method cf ranging the feveral 
fteps of an algebraical calculus, in a proper order, in 
fo many dillind lines, with the number affixed to each 
flep, and a fhort defcription of the operation or pro- 
eels in the line. He alfo invented the charader -J- for 
divifion, •> for involution, 1u for evolution *. • 

PELLETIER (Bertrand), was bom at Bayornc Mstt*s«*it> 
in 1761, and very foon bcg-.11 to difpiay an infatiable <j/ l) '^'» m 
thirfl of fcience. It frequently happens, however, x.hw.'" 3 ' 
young men, fincetely defirous of rnflrudion, have no 
means or place where they can be affifled in the deve- 
lopemcnt of their natural talents, no mailer who may 
point out the dired road to fcience, and that order and 
method, without which the efforts of the individual too 
often lead him from the object of his purfuit, inilead of 
bringing him nearer to it. This was not the cafe with 
young Pelletier. He found every advantage in his fa- 
ther's houfe, where he received the firft elements of the 
art of which be was afterwards the ornament ; and hi* 
fubfequent progrefs was made under Darcet, who ha- 
ving remarked in him that Sagacity which may be call- 
ed the inftind of fcience, admitted him among the pu- 
pils attached to the chemical laboratory of the college 
of France. Fi»c years of conllant application and ftu- 
dy under fuch a mafter, who was himfclf formed by- 
nature, pcrfeded by experience, and affectionately dif- 
pofed towards his pupil, afforded this young man a flock 
of knowledge very unufual at his age. He foon gave 
a convincing proof of this, by pubhtuing, at the ?ge of 
21, a fet e>f very excellent obiervatious 011 the arfenical 
acid. Macqucr, by mixing nitre with the oxydof ar- 
fenic, had dilcoveted in the reudue i/f this operation 
a fait foluble in water, fufceptible of crytlalliz,il;D!i in 
tctmhcdril prifros, which he denominated the neutral 
U111 arfeuica! 
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Wittier, arfenical fait. It is tlic arfcniat of potafh. He was of 
opinion that no acid could decompofc it ; but Pcllcticr 
Shewed, that the fulphuric acid diftillcd from it does 
difengage the acid cf arfenio He (hewed the true 
caufe why the neutral arfenical fait is not decompofahlc 
in clofrd vcffels ; and particularly the order of affinity 
by which the fait itfelf is formed in the ditlillation of 
the nitrate of potafli, and the white oxyd of arfenic. 
He explain) in what reSpetto this fait differs from what 
Macquer called the liver of arfenic. Pellet ier had been 
anticipated in this work by Schcele, by Bergman, by 
the academicians of Dijon, and by Berthollet ; but he 
poffeffed at lead the merit, in the firft effay of his 
powers, of having clearly developed all the phenomena 
of this operation, by retaining and even determining the 
quantity of gas it was capable of affording. After the 
fame principles it was that he decomposed the arfenico- 
ammoniacal fait, by (hewing how, in the decompnfition 
of this laft, the pure arfenical acid is obtained in the 
form of a deliquefceot glafs. In this work we may ob- 
ferve the fagacity with which he was enabled to deve- 
lope all the phenomena cf thefe compofitiona and de- 
compofitions, by tracing thofe delicate threads of Scien- 
tific relation which conneft the fcries of fads, and 
are imperceptible to ordinary minds. 

Encouraged by the fuccefi of thefe firft works, which 
he prcfented with the fenfibility of grateful attachment 
to his inftru&or, he communicated his observations on 
the cryftallization of Sulphur, cinnabar, and the dcli- 
quefcent falls ; the examination of zeolites, particularly 
the falfe zeolite of Fribourg in Brifgaw, which he 
found to be merely an ore of zinc ; obfervations on the 



dcphlogifticated 



renated muriatic acid, relative 



to the abforption of oxygen ; on the formation of ethers, 
particularly the muriatic and the acetous ; and fcvcral 
memoirs on the operation of phofphorus made in the 
large way ; its converfion into phofphoric acid, and its 
combination with fulphur and mofl metallic fubftances. 

It was by his operations on that mofl aAonifhing pro- 
duction of chemiftry, phofphorus, that he burned him- 
felf fo dangeroufly as neatly to have loft hi* lite. After 
the cure of his wound, which confined him to his bed 
for fix months, he immediately began the analyfis of 
the various plumbagos of France, England, Germany, 
Spain, and America, and found means to give novelty 
and intcrcft to his work, even after the publication of 
Schcele on the fame object. The analyfis of the car- 
bonat of barytes led him to make experiments on ani- 
mals j which prove that this earth is a true poifon, 
whether it be admmiftercd in the form of the native car- 
bonat of barytes, or whether it be taken from the dc- 
compofition of the fulphat, even though again combined 
with another acid. 

Chcmifts have given the name of Jlront'wn to a new- 
ly discovered earth, from the name of the place where 
it was firft found. Pelletier analyfed it, and difcovercd 
it in the fulphat of barytes. He likewife analyfed the 
verditcr of England, of which painters and papcrharg- 
ers make fo much ufe. He difcuveml a procefs for 
preparing it in the large way, by treating with lime the 
precipitate obtained from the decompoGtion of nitrat of 
copper by lime. By his procefs, veiditer is afforded 

aual in beauty to that which comes from England, 
e was likewife one of the fiift chcmifts who (hewed 
the poffibility of tc lining bell metal, and feparating the 
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tin. Hw firft experiments were made it Parrs ; rfter 
which he repaired to the foundry at Romilly, to verify 
them in the large way. The following year he was re- ' J 
ceived a member of the Academy of Sciences at Paris, 
and fhortly afterwards went to In Fere, with Borda and 
General Dabovillc, to affill in experiments upon a new 
gunpowder. Being obliged, in order to render his ex- 
periments more decifive, to pafs great part of the day 
in the open air during a cold and humid feafon. his 
health, which was naturally delicate, became confider- 
ably impaired. He began to recover his health, when he 
again became the vie: im of his zeal for the Science he fo 
fucceCifrlly cultivated. He had nearly perifiied by re- 
fpiring the oxygenated muriatic acid gas. A violent 
attack of convuliive allhma, which returned during Se- 
veral days, was the firft confequence of this unhappy 
accident. The diforder then feemed to abate ; but it 
was incurable. The affifbnee of arc was infufEcient to 
Save him; aud he died in Paris, on the lift of July 1 797, 
of a pulmonary confumption, in the flower of his age. 

PENDULUM (See Emytl.). Befides the effects 
of heat and cold on the length of the pendulum rod, 
and of courfe on its ifochronifm, it may certainly be 
worth while, in the conftruclion of clocks intended to 
meafure time with the utroolt poflible exa&ncft, to take 
into confideration the refiftance of the air, which, by its 
unequal denfity, varying the weight of the pendulum, 
mull in a Small degree accelerate or retatd its motion. 
The celebrated David Rittcnhoufc, who paid particu- 
lar attention to this fubject, rllimates the extreme dif- 
ference of velocity, arifwg from thu caufe, at half a Se- 
cond a day ; and he obferves, that a remedy dependent 
on the barometer will not be ftriflly accurate, as the 
weight of the entire column of air does not precifily 
corTcfpond with the drnlity of iu bafe. He prupoict,, 
therefore, as a very Simple and eafy lcmedy, that the 
pendulum (hall, as ufual, eonlifts of an inflexible rod 
carrying the ball beneath, and continued ahow the centre 
of fufpctifion to an equal (or an unequal) diftance up- 
ward*. At this extremity is to be fixed another ball of 
the fame dimenfions (or greater or lefs, according as 
the continuation is Shorter or longer), but made as 
light as poflible. The ofcillattons of this upper ball 
will be accelerated by its buoyancy by the fame quanti- 
ty as thofe of the lower would be retarded ; and thus, 
by a pioper adjustment, the two effects might be made 
to balance and correct each other. 

Our author made a compound pendulum on thefe 
principles, of about one foot in its whole length. This 
pendulum, on many trials, made in the air 5 7 vibrations 
in a minute. On immcrfing the whole in water, it made 
59 vibrations in the fame time ; Ihewing evidently, that 
its returns were quicker in fo denfe a medium as water 
than in the air. (This is contrary to what takes place 
with the common pendulum). When the lower bob 
or pendulum only was plunged in water, it made no 
more than 44 vibrations in a minute. 

PENNANT (Thomas, Efq.), fo well known in the 
republic of letters as a writer of travels and of natural 
hiitory, was an ancient Briton by birth, having drawn 
his firft breath in Flintshire, in 1726. His family has 
been fettled in that county for many centuries ; we learn 
from himfelf that he received the rudiments of his edu- 
cation at Wrexham, whence lie was removed to Ful- 
ler this he was fent to Oxford j and ha- 
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Pinowl vfog mjfif ■ eonfiderable proficiency in the clafucs, he 
»— y 1 applied himfclf within the wallt of that -uoiverfity to at. 

tain a knowledge of juriforudence 5 but we 00 not find 
that he ever entci ed uimfelf of any of the inns of court, 
or followed the law as a profrffion. 

The ruling pillion* of mankind are excited, and the 
future current of their live* frequently directed, by tri- 
vial circumltance*. One of the gteateft painter* of our 
age wa» attracted with an irreliltiblc iuipulfe toward* 
his art by the perufal of a trcatife on it ; and we have 
the authority of the fubjcA of this memoir for afTcrt- 
ing, that a prefent of WiHughby't Ornithology, at an 
early period, tirft gave him a turn for natural hiftory, 
which ha* never once abandoned him through the courfe 
of a very long life. 

Mr Pennant commenced hi* travel* with great pro- 
priety at home, where he made himfelf acquainted with 
the manner*, productions, and curiotities, of hi* native 
couutry, before he (allied forth to infpect thofe of other 
nations He then repaired to the continent ; and not 
only acquired confiderable additional knowledge rela- 
tive to hi* favourite Itudie*. but became acquainted, and 
eftabhihed a correfpondence, with fome of the greateft 
men of the age. 

On hi* return he married, and had two children, but 
did not come into the family fortune until he wa* thirty- 
feren year* of age, at which time he wa* fettled at 
Downing. 

Having loft hi* wife, he appear* to have fet out once 
more tor the continent, and to have formed an acquaint- 
ance with Voltaire, Buffon, Haller, Palla*. «cc. He 
had by thi* time acquired confideraWe reputation as a 
fcientiric, man, having commenced hi* career a* an au- 
• *<mr vol* thro to early as 1750. Hia Uritifh Zoology* e!la- 
* w * blifhed hi* reputation as a naturalift; and thi* received 
a frefh acctffion of celebrity in confequence of his ac- 
quaintance with Linnaeus, and his intercouric by letters 
with all the celebrated naturalift* in Europe. 

Early in life he had undertaken a moft interefling 
tour to Cornwall; &nd he now entertained an ardent de- 
fire to furvcy the work* of nature in the northern ex- 
tremities of the ifland. He accordingly fet out for 
Scotland, and in 1771 favoured the public with an en- 
fThreeYoUtertaiaing account of hi* Tour f, which wa* to well 
4«o. received as to pat's through feveral editions. Not con- 

tent with the main land of Great Britain, he was am- 
bitious to furvcy the iflands in the vicinity, and accord- 
ingly penetrated to the Hebrides, and vitked Man. 

It is not to be fuppofed that he would leave his own 
country unexplored ; on the contrary, he minutely de- 
fcribed all it* wonders. He did not fail on this occa- 
fion to prefent the world with the refult of his enqui- 
ries for in 1778 he commenced the publication of his 
t Two vol* Welch Tour $. 

4U> - In four years after this ( 1 782) appeared the account 

: One vol- of the journey from Chettcr to London %, in which he 
4t0 " refutes the vulgar opinion that it i* uninterefting ; and 

in two year* more hi* Ar&ic Zoology, an admirable 
work, greatly prized both here and in other countries. 

In 1790 appeared a quarto volume, ftmply entitled 
Of London 1 in which he obferve* that thi* work it 
compofed from obfervationt, originally made without 
any view of publication. " Let me rcqucft (fay* he in 
the 
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Iliad into a nutfritll 1 the account of the city of Lon- Pcrn*t. 
don and libertie* of Weftminflcr into a quarto vo- » J 
lumc. I have condenfed into it all 1 could ; omitted 
nothing that fuggcited itfclf ; nor amplified any thing 
to make it a guinea book. In a word, it h done in 
my own manner, from which I ?.m grown too old to 
depart. 

u I feel within myfdf a certain monitor that warn* 
me (adds he) to hang up my pen in time, before it* 
powers are weakened, and tendered vifibly impaired. 
I wait not for ihc admonition of friends. I have the 
Archbifhop of Grenada in my eye j and fear the imbe- 
cility of human nature might produce in long worn 
age the (aim treatment of my kind advifers as poor 
Gil Bias haJ from his mod reverend pttrnn. My li- 
terary bequefh to future times, and more icriou* con- 
cerns, muft occupy the remnant of try days. Thiscluus 
rr.y public labour*." 

N'otwithrtr.nding his parting addiefs, the example of 
the Archbifhop of Grmar'a, find the concluding fen- 
■met of «• Valttt & Plunlitt," we find Mr Pennant 
adventuring once more in the octr.ui of literature, at a 
late period of his life, and trying hi* fortune again with 
all the cagerrief* of a yuung author. 

He accordingly publifhed the Nitural Hiftory of the 
parishes of Holywell antl Downing *, within the pre- " One vol. 
cincts of the latter of which he had relided about balf* 1 * 
a century. 

He alto prtfented the public, a very fhort time be- 
fore his death, with a fplendid work, confiding of i 
vol*. 410. enii'led The View of Hindooftati ; in the 
preface to which he candidly ftates his motives for thi* 
new attempt. " I had many felicitations from private 
"Hends (favs he), and a f * wifhes from pertons un- 
known, delivered in the public prints, to commit to the 
prefs a part, in the form in which the polthumou* vo. 
lumen might hereafter make their appearance. I might 
have pleaded the imprudence of the attempt at my tune 
of life, of beginning to arduous an undertaking in rr.y 
71ft year. 

" I happily, till very lately, had fcarcely any admo- 
nition of the advanced frafon. I plunged into the lea 
of trouble, and with my papers in one hand, made my 
Way through the waves with the other, and brought 
tl.cm fecure to land. This, alas ! is finite hoafting. f 
muit fubmit to the judgment of the public, and leaui 
fiom thence how far I am to be cenfured for to grievous 
an offence sgainft the masim of Ariftotle, who tixes the ' 
decline of human abilities to the 49th year. 

" I ou^ht to fhudder, when I conlider the wear ?ni 
tear of 22 years ; and feel fhocked at the remark of the 
elegant Dclanty, who obferves, • that it is generally 
agreed among wife men, that few attempts, at lealt in 
a learned way, have ever been wifely undertaken and 
happily executed after that perifcd !' 

" I cannot defend the wifdom : yet from the good 
fortune of my life I will attempt the execution." 

Thefc valuable volume* are drawn up by Mr Pen- 
nant in the manner of his introduction to the Arctic 
Zoology. The plates, 23 in number, ate admirably 
engraved, and one (the Napaul pheafant) is beautifully 
coloured. 



In addition to the lift of literary labours already cnu- 
) the good inhabitants of London and Weft- merated, it a letter on an earthquake felt at Downing, 
t to be offended at my having fluffed their in Flintfhire, in 1753 j another inkrted in the fame 
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P«M"nt, publication*, in 1756, on corslUvd bodies (• "f« , » «•'•<) 
Pxrm.m.a . ^Q^^J by h ; m . y lt Sync.} fn of Q^adrupeda. publifli. 
•"77,7 «d ' 77 « J * pamphlet on the MiLtta ; a paper oa the 
7fj»/- Turkey ; and a volume of Mifccllaiiies. 

Mr Pennant attained academical Wonouis of all kinds, 
having had the degree of LL D. conferred on him by 
the uiiivertity in which he was educate !. he was a Fel- 
low of the koyal Society, and * member rf the Sociely 
of Antiquaries, a Fellow of be Roysl S >eicty t f I T pC»l 
in Sweden, a member of the American Philofophical 
Society, 'an honorary member of the Ar.g'o Lmnxan 
Society, &c. 

The ample fortune left him by h!» father enabled Mr 
Pennant to keep an hofpitable table, and alio to prefent 
the profm of feveral of his works to public initiation*, 
particularly the Wehh charity fchool in Gray's- inn-hne. 
He encouraged fevetal engraver* by hit patronage, and 
was not a little ferviccablc to the advancement of tfie 
fine art*. 

In 1776 he married a fecond time; on which occa- 
fion he became united to Mif» Moftyn, fitter of hia 
neighbour, the late Sir Rot;er Moftyn, in Flintlhire. 
The Utter part of his life was chearful, and he fcarcely 
felt the approaches of old age. He died at his feat at 
Downing in his 7 2d year. 

Me has left feveral work* behind him in MS. under 
the title of Outline* of the Globe; and at a proof that 
it will be a very voluminous and intcrefting publication, 
it is only neceffaty to obferve, that The View of Hin- 
dooftan compofed thejtivth and xvth volumes. 

Mr Pennant poffeffed a wcll-compaded frame of 
body, an open and intelligent afpeft, an aclive and 
chearful difpofition, and a vivacity which rendered him 
always entertaining, as well in conversation as in writing. 
Though not without a (hate of irrafcibility, his heart 
was kind and benevolent. He was exemplary in the 
relations of domeflic life, and fcnfcbly felt for the di. 
flrrfles of his poor neighbours, whofe relief in feafona 
. of hardfhip he promoted with great zeal and liberality. 
Hi* candour and freedom from ordinary prejudices, are 
fufficiently drfpUyed in hit writings ; and Scotland was 
forward to conftfs, that he was the full traveller from 
this fide the Tweed, who had vililed the country with 
. no unfriendly fpirit, and had fairly prefcnlcd it under 
its favourable as well as its lefs pieafing afpeds. As a 
writer, his Kytc is lively and expreffive, but not perfect- 
ly corrert. His principles of arrangement in zoology 
are judicious, and his descriptions charafteriftic. If in 
fome of his later woiks a little vanity .appear*, and a 
propenf:ty to think that important to the world which 
was fo to himfclf, it may readily be pardoned to one 
who has afforded fuel* copious and valuable entertain- 
ment to the public. His name will live with honour 
ui the literary 1-ittory of hi* country, and bin memory 
will be thetiuScd with rcfpcA and affe^Jon by his fur- 
•jvins friend*. 

PLNNATTJLA (See Encyci). A fpeiits of this 
animal, hitherto undflcribcit^ was diUovercd by I. a 
. . V1 Martin ; erc near Nnotka. Its body is ot a cartilagm- 
TUtcXLi. r llo ilance, and a cylindrical form ; its head, arm- 
ed with two little horns of the kmc lobilancc, pre- 
frnt* a fphrrical figure flatted at its anterior extrcuii- 
ty. This part is covered with imall papitl.e, lonie of 
whicS are vifible at D, and which fcivf the purpofc of 
fcnll tT.outbs, by means of which this aaiinal lucks the 
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blood of fifties, making its way at far as poffible info PrriiA 
the flefiH : the extremity of its body, which always pro- " ' v*^ 
ject« from the filh, appeal* like the feathers of a pen ; 
thefe feather like fubrlanccs fcrve at excretory veflels ; 
for on making a flight preflure 0:1 the animal, from the 
greater pait of thefe cartilaginous baib* ifTued fmall 
drops of a very limpid liquor : at the bafe of thefe 
b*rN, and beneath the body, are placed two large car. 
tilagiaous threads, of which our author could not ima- 
gine the ufe, for they are not univerially met with in 
each individual. The circulation of its blood is readily 
observed, it forms a complete revolution about once in 
a minute. • It is probable that this animal is only able 
to make its way into the bodies of different fifh when 
it is very young ; and when it haa once buried itfelf 
there, having abundance of nourifhmcnt, it* head in- 
creafes confiderably, and the two horns with which it 
is fumilhed neoeflarily form an obftacle to ita regrefs, 
which is a remarkable inftance of the forefight of Na> 
ture, fince it is dcflined to be no unfiled at the ex pence 
of another. The pennatnla, of which we have given from 
Martinicre a figure, was found by him at the depth of 
more than an inch and aa half in the body of a diaden. 

FEPUSCH (John Cbriflophcr), one of the greater! 
theoretic mnficians of modern timet, a* we are told, 
was born at Berlin about 1667 ; and became lb early a 
proficient on the harpfichord, that at the age of 14 he 
was lent for to court, and appointed to teach the prince, 
lather of the late King of Pruflja. About 1 700, he 
came over to England, and was retained as a performer 
at Druiy Lane : it is fuppofed that lie aiuftcd in com- 
piling the operas which were performed there. While 
lie wat thus employed, he foreborc not to profecute his 
private fludics; and thefe led him to enquire into the 
raulic of the ancients, and the petufal of the Greek au- 
thors upon that fubjeit. The abilities of Pcpufch, at 
a practical compofcr, were not likely to become a fource 
of wealth to him : hit roufic wat correct, but it wanted 
variety of modulation. Befidcs, Handel had got pof- 
fcffioii of the public ear, in the opinion of whofe fupe- 
rior merit he readily acquiefced ; and chofe a track tor 
himfelf, in which he was almoft fure to meet with no 
obit ruction. He became a teacher of mulic, not the 
practice of any particular instrument, but mufic in the 
abfolute fenfe of the woid, that is to fay, the principles 
of harmony and the fcience of practical compofitioa ; 
and this, not to chddien or novices, but in very many 
inttancea to proftflora of -mufic thcmfelves. 

In 171 3, he was admitted to the degree of Doctor 
in Mufic -t Oxford, and continued to profecute hit 
ft udies with great aifiduity. In 1724, he accepted an 
offer fiom Ur Bcikcley to accompany him to the Bcr- 
mudax, and to fettle as profefior ui mufic in hia intend- 
ed college there ; but tlic fhip in which they failed be- 
ing wrecked, he returned to London, and married 
Vmnccfca Mari^arita de t'Epinc. Tiiis peifon was a 
native of Tul'eany, and a celebrated linger, who per- 
formed in fome of the firft of the Italian operas that 
were represented in England. She came hither with 
one Gicbcr, a Herman, and from this connection be- 
came ditliugiiilV.ed Ir, the invidious appellation of Grt- 
irr't Ptg. afterward* the cominer.ced a new connec- 
tion with Daniel F.arl of Nottingham, who had defend- 
ed the orthodox notion of the Tiutttj again ft the bent* 
Whulon ; and to this connexion Rowc, in imitation of 

Horace's, 
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pudori," thui al- 
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ftf«<\ Horace's, " He fit ancfflse tibi 
^ ludw : 

' l">id not bafe Greber's Peg inflame 

The lobcr Earl of Nottingham, 

Of fobtr fue defceuded ? 
That, carclefa of his foul and fame, 
To play-houfes he nightly came, 
And left church undefended. 

She continued to fing on the ftage till about 1 7 1 R • 
when having, at a mode ft computation, acquired above 
ten thoufand guinea*, (he retired from the theatre, and 
afterwards married Dr Pepufch. She was remarkably 
tall, and remarkably f*arthy ; and, in general, fo defti 
tute of petfonal charms, that Pepufch feldom called her 
by any other name than Hecate, to which (he is faid to 
have anfwered very readily. 

The change in Pepufch'* circumftanres by Marga- 
rita's fortune wa* no interruption to his Hudies: he 
loved mi:fic, and he purfutd the knowledge of it with 
ardour. At the inflance of Gay and Rich, he under- 
took to enmpofc, or rather to correct, the mufic for the 
Beggar's Opera. His reputation was now at a great 
height He had perufed with great attention thofe 
feveral ancient treatifes on Harmonics, publifaed by 
Mtibomius, and that of Ptolemy by Dr Wallis ; and 
the difficulties which occurred to him on the perufal, 
were in a great meafure removed by his friend De 
Moivre the mathematician, who affiled him in making 
calculations fordcmonilrating thofe principles ou which 
the harmonic fcience i« founded. Iu confequcnci of 
thefc lludics, he was eftcemed, in matters of theory, 
t>ne of the bed muficians of his time. In 1737, he was 
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we draw concluGon*, we muft fee that the knowledge Perniffion. 
of the efficient caufe of any rffect is unattainable ; for 
were the intervening fomelhing pointed out to us, and 
clearly conceived by u*, we (hoidr! find it juft as nccef- 
fanr to find out why and how this lomething is con- 
nrcted with each of the events which wc obfcivc it in- 
variably to connect. 

But a knowledge cf the force of percuffion, in as far 
as it may or may not be dillinguifhablc from other 
forces, is not unattainable. We can learn as much, 
and no more, concerning this, as concerning any other 
force; and we can contemplate that circumflaucc which, 
in our opinion, i« commorr to it with all other forces, 
and may pcrhap* difcovtr other circamftances in which it 
differs from them. But in all this difquifition, it is plsin 
that it is only events, which we conceive to be the cha- 
1 selenitic effects of the caufe, that wc contemplate. 

Percuffion, confidered as an effttt, characteriltic of a 
particular faculty of moving bodies, became an object oi 
anxious refearch, almolt as Coon as philofopher* began 
to think of motion and moving forces at all. The an- 
cients (as has been obferved in the article Impulsion, 
Suppl. ) contented thcmfclves with very vague fpccula- 
tions on the fubjeft. Galileo was the firft who con- 
fidered it as a meafurable thing, the object of mat Vie mi. 
tical difcuflion ; being encouraged by his precious difco- 
very of the laws of accelerated motion, and the very re- 
fined meafure which thefe gave him <>f the power of 
gravity. It was a meafure of the heaviness, not of the 
weight, of the body ; and this was meafurcd by its acce- 
leration, and not by its preffure. Encouraged by this, he 
hoped to find fome fuch meafure of the force of percuf- 
fion, which he faw fo intimately connected with motion ; 



chofen organift of the Charter- houfc, and retired, with whereas its connection with preffurc was far from being 

obvious. He therefore tried to convert the terms j 
and a* he had found a meafure of the prctTure of gra- 
vity in the acceleration of motion, he endeavoured to 
find in preffure a meafure of the force of perenfuon 
arilinc from this acceleration. He endeavoured to find 
the number of pounds, whofe prefTure is equal to the 
blow of a given body, moving with a givsn velocity. 
The vclocrty was known to hrm with gTeat preciGon, 
by means of the height from which the ball mutt fall 
in order to acquire it. It feems pretty clear that per- 
cuffion may be meafured in this way ; for a body fall- 
ing from a height will pierce an uniformly tenacious , 
body to a certain degree, and no further; and experi- 
ment fhews that this degree of penetration is very pre- 
cife and conltant. The fame body, being merely laid 
on the tenacious body, will penetrate to a fmall depth. 



his wife, to that venerable manfion. The wife died in 
1 740, before which he loft a fon, his only child ; fo that 
he had no fource of delight left, but the profecution of 
his (Indies, and the teaching of a few favourite pepih, 
who attended him at his apartments. Here he drew up 
that account of the ancient genera which was read be- 
fore the Royal Society, and is pubhfhcd iu the Philo- 
sophical Tranfactions for October, November, and De- 
ectnber, 1746 ; and, foon after the publication of that 
account, he was chofen a Fellow of the Royal Society. 

He died the aoth of July, 1752, aged 85 ; and was 
buried in the chapel of the Charter-houfe, where a tablet 
with an infcripiion is placed over him *. 

PERCUSSION, Foacs or Percussion, is the 
by which mechanicians dillinguifh that faculty of 
motion, or making other fenfible mechanical 




an bodies, by means of the ftroke of a h< iy by its weight. Laying more weight on it, will make 



an. It is nearly the fame with imjwlfc ; only, 
it would fee'm that the very icrupulou* and refined affect 
to limit the attention to the immtdiaU caufe of the mo- 
tion, or other effect produced ; to the fomcthing that 
is different, both from the force iuppofed to be inherent 
in the moving body (a hammer fur example), and the 
fubfrqucnt motion and penetration of the nail which is 
driven by it. We may venture to fay that it is need- 
less to attempt any invi (ligation of this object. It is 
hid, with all other caufe* ot all other effect* in the uni- 
vcrfe, in impenetrable darknefs. If wc reflect on the con 
1 of our own mind, fo far as wc can know 11 by 
and obfervation, and on the manner in which 



it penetrate deeper ; and a certain weight will make it 
penetrate as deep as the fall did, and no deeper. Thus,, 
percuffion feems very eafily meafurable by weight, or 
by any preffure fimiiar to that of weight. It appears 
that Galileo made experiments with this view, and that 
he was difappointed, and obliged to acquiefce in the 
opinion of Ariftotle, that percuffion and weight are in- 
comparable. He propofes, therefore, another experi- 
ment, namely, to drop a body into the fcale of a ba- 
lance from greater and greater heights, till at laft the 
blow on the fcale taifes a weight that lies in the other 
fcale This offers itfelf fo plaudbly, that we are per- 
fuaued that Galileo tried 11 : but as he makes no 
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tion of the refulta, we prefume that they were unfatia- 
faetoty. 

Neither of thefe experiment* teuU give ug a mrafure 
of the force of percuflion, if this force be any thing 



different from the force* which are excited or brought 
into action by percuflion, in the manner defcribed in the 
article Impulsion, Suffl. When the ball comet into 
phyfical contact with the fcale, it begins to compefs it. 
This compreflion begiua to ft i etch the ftring* by which 
the fcale it fupportcd. Thefe pull at the arm of the 
lulancc, and caufe it to prefa the cent re-pin a lit: 1c 
harder on its fupport, and to bend the balance a little, 
and caufe it to pull at the cords which fupport the 
other fcale. That fcale is pulled upwards, diminiftiing a 
little it« preffure on the ground, and preffmg it harder 
to the incumbent weight. Thefe forces are excited in 
fucctjfion from the one fcale to the other, and a fmall 
moment of time clapfea. The reaction of the fcale di- 
minifties, but does not inftantaneoutly annihilate, the 
velocity of the failing ball. It therefore compreffes the 
fcale full more, flretchc* the threads, preffes the ful- 
crum, and bends the balance Hill more (becaufc the 
weight in the other fcale keepe it down). The Telo- 
city of the falling ball is rapidly diminifhed ; the ba- 
lance is more bent, and polls more ftrongry upwards at 
the tli reads of the other fcale ; and thua preffes that 
fcale more tliongly again ft the incumbent weight, gra- 
dual! < communicating more and more motion to it, re- 
rr.ovn. ,• it farther from the ground, till, at laft, the mo- 
tion becomes fenfible, or fo confiderable as to difengage 
fome delicate catch as a fignal. The experiment is now 
liniuVd; and the mechanician fondly thinks that, at this 
inftant, the preffure excited by the percuflion, between 
tiic oppolitc kale and the under tide of the incumbent 
weight, >a juft equal, or but a very little fuperioi , to the 
p (lure of the incumbent weight : and, fioce the arm* 
ai the l • .'.met are equal, and therefore the preffure* on 
the two fcalcs are eq-iul, he imagines that that weight 
exerts a preffure equnl to the percuflion of the falling 
ball. 

But all this is rnifconccption, and alfo falfe reafon- 
ing. It ia not percuflion that we are — fari ng, but 
the preffure*, excited by percuflion, on the two fcale*. 
And thefe preffure* are the forces of clafticity or expan- 
(ivencfa, belonging to, or inherent in, the particles of 
the balls and the fcale* ; forces which are brt>ugh( into 
action by the approach of thofe bodies to each other. 
Thi* reasoning i» alfo erroneous ; aud we mould be niif- 

taken if we think that the preffure actually exerted ia a fpring, is a vit viva, when it actually produce* motion 
equal to that of the weight in the oppoGte fcale. It ia in the body on which it acta : but when a Hone lies on 
greater than the mere preffure of that weight. The re- a table, and preffes on it, this preffure is a ru mortua. 
action of the oppohte fcale on its load was precifcly Its exertion is made, and in the fame inftant defttoyed, 
equal to that weight before the ball wa* dropped from by an oppoiitc vu mortua. Lach of thefe exertions 
the hand ; and, had the ball been equal to that weight, would have produced a beginning of motion ( Something 
■nd bmply laid into the fcale on which it Sails, it would - different from any the fmallcft local motion) ; and the 
have made no change on the mutual preffures of the fum ttf all would, after a certain time, have a 
fcale and the other weight ; it would only have relieved 
the ground from the prclfure of that weight, and would 
have brought it om the thread* which fupport its fcale. 
The preffure of this fcale upwards mull be increafed, 
before it can ilart the weight fenflbly from the ground. 
How much it mull be increafed depends on the fpringi- 
nefs of the fcale*, cords, and beam. By a proper ad- 
ent of thefe particulars, the apparatus will give u* 
any uieafure of perculfion that we choofe. For 
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this reafon, the improvement* made on it by Grwfc Jt?*: 
are of no value. The fame reafoning, nearly, mar be 
applied to the meafurements of the force of 
by means of the penetration of foft bodies. 

Galileo mentions another very curious ex-permcr:, 
by which he thought that he had obtained a j ill ni;i- 
fure of percuflion. A veffel, filled with wa:er, w« 
fufpended on the arm of a balance, with another vef-l 
hanging from it, a great way below. All wa* exact!* 
balanced by a weight in the oppofite fcale. By mm.it 
of a fuitable contrivance, a hole was opened in the 
bottom of the upper veffel, without disturbing the e- 
qutlibrium. As loon as the water iffued, and while it 
wa* falling through the air, that end of the balance ro:'< ; 
but when the water .Aruck the lower veffel, the equ.J ■ 
brium was rcftorcd, and continued during the whole 
time of the efflux. Hence Galileo concluded, that the 
force of the Hrokc wa* equil to the weight of the fill- 
ing water. But we apprehend that the obferrationi 
made ou tin's in the article Impulsion, Suppl. will coq. 
vince the reader that thi* conclulion is far from ben ; 
k'gitimxte. Befide*, the ftroke, in any one inftant, M 
made by thofe - particle* ouly which ittikc in that in- 
ftant, while the whole vein of water between the veffel* 
is neither acting by its weight on the upper veffel, nor 
by it* ftroke on the lower ; and we fhould conclude 
from the experiment, that the force of percuflion is ia- 
finitely greater than the weight of the linking body. 
Indeed this is the inference made by Galileo. But if 
we have recourfc to the experiments and reafonicgj of 
Daniel Bernoulli, in the article RttiiTjxc* of Fiui.h, 
Encjcl. we (lull find that the feemiog impuife on the 
lower veffel is really a moft complicated pure preffure, 
and of moft uncertain determination. The experiment 
is valuable, and gives room for curious reflections. We 
have repeated it, in a great variety of forms, and with 
great change* of impuife, and fotnetimca in fuch a rnuiner 
that no impuife whatever can obtain, while at the fame 
time a quantity of water was falling, unfupported by 
either veffel. In all the trials the equilibrium remained 
undifturbed. We were obliged to conclude, therefore, 
that the experiment afforded no measure of 
Indeed we were of thi* opinion 1 
for the reafon* juft now given. 

We cannot fay that the fubfequent labour* of phila- 
fopbcTt have added much to our knowledge of this mat- 
ter. Mr Leibnitz had contrived his whiralical doctririe 
of living and dead forces. The action of gravity, or of 




to a fenfible motion and velocity, 
ftinct conception to accompany, c 
ay, this language. And, as a proof that Leibnitz had 
no diftinct conception* of the matter, he ha* recourfe 
to this very experiment of Galileo in fupport of his ge- 
nefis of a fenfible motion from the continual exertion* of 
the vit mortua ; and he conclude* that the force of per- 
cuflion is infinitely, or incomparably, greater than pref- 
fure, becaufc jt i* the fum total of an infinity of tndivi- 
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dot) exertioni of vu mortua. Nothing but the autho- the relation of oreffure to motion, as the meafure of the P 
rity which Leibnitz hi* acquired on the continent, by 
the zealout effort* of his partizam, could excufe our ta- 
king up any tine in confide ting thia unintelligible dif- 
courfe. Surely, if there it fuch a thing as a vii viva, 
it exiftt in the moving water, and itt impulfions are not 
continual exertion* of a fir mortua. Nor ii it poffible 
to conceive continual impulfe, nor a beginning of mo- 
tion that it not motion, &c. Sec It ia paradoxical (and 
Leibnitz loved to raife the wonder of hit follower* by 
paradoxet) to fay that percuflion it infinitely greater 
than preffure, when we fee that preflure can do every 
thing that can be done by percuffioo. Nay, Eu'.er, by 
far the moll able fupportcr of the doctrine* of Leibnitz 
about the force of bodies in motion, actually comparet 
thefe two forcet ; and, in hit Commentary on Uobint's 
Artillery, dcmonflratet, in hit way, that when a muf- 
-ket ball, moving with the velocity of 1700 feet per fe- 
ennd, penetrates five inchea into a block of elm, the 
force of itt percuflion ia 1 07,760 timet itt weight. John 
Bernoulli reftrictt the infinite magnitude of percuflion 
to the cafe of perfectly hard bodies ; and, for thi* rea- 
fon alune, fay*, that there can be none fuch in the uni- 
verfc. But, as thi* juftly celebrated mathematician 
fcoutt with fcorn the notion of attraction* and rcpul- 
fions, he muft allow, that an ultimate atom of matter 
is unchangeable in itt form ; which we take to be fyno- 
nymous with faying that it it perfectly bar-.!. What 
mutt be the refult of one atom in motion hitting ano- 
ther at reft ? Here mutt be an inftantancout produc- 
tion of a finite velocity, and an infinite percuflion. A 
: which reduce* ita abetter* to fuch fubterfuget, 
1 engaget the mind in fuch puzzling contemplations, 
cannot (to fay the beft of it) be ftyled an explana- 
tion of the laws of Nature. The whole language on 
the fubject it full of paradoxes and obfruritics. In or- 
der to reconcile this infinite magnitude of percuflion 
with the obferved finite magnitude of ita effects, they 
fay that the preffure, or inftantancout effort, hat the 
fame relation to the force of percuflion that an element 
hat to itt integral 1 and in maintaining thit aflertion, 
they continually confider thit integral under the expref* 
denomination of a /urn total, robbing Leibnitz'a great 
difcovery of the infinitefima] calculus of every superio- 
rity that it pofleffed over Wallii't Arithmetic of infi- 
nites, and really employing all the erroneout practice* of 
the method of indivifibles. We look upon the ftrange 
things which have been inculcated, with pertinacious 
zeal, in thit doctrine of percuflion and vim viv*, at the 
of the eirort into which the 



unguarded ufe of Cavalerius's Indivi&blct, and of the 
Leibnitzian notion of the infinitefimal calculus, have 
led eminent mathematician!. It it not true that the 
preflure, and the ultimate force of percuflion, have thia 
relation ; nor hat the preflure and the refulting motion, 
which is miftaken for the meafure of thi* ultimate force, 
any mathematical relation whatever. The relation is 
purely phyfical ; it is the relation of pure caiife and ef- 
fect ; and all that we know of it is their conftant 
conjunction. The relation of fluxion and fluent it not 
at mathematical or meafurahle relation, but a connec- 
tion fq thought ; which is fufficient for making the 
one an indication of the other, and the meafuret of the 
proportions of the one a mean for obtaining a meafure 
of the proportion* of the other. In thia point of view, 
Svppu Vol. II. Part I. 



force of percuflion, nftmblci that of fluxion and fluent, 
but it not the fame. 

Much has been faid by the partizans of Mr Leib- 
nitz about the incomparablcncf* of preffure and percuf- 
lion, and many experimental proofs have been adduced 
of the incomparable fuperiority of the latter. Bulfin- 
ger fayt, that the pteflure of many tont will not caufe 
a fpike to penetrate a block of hard oak half fo far as 
it may be driven by a weak man with one blow of a 
mallet; and that a moderate blow with a fmall hammer 
will (hiver to powder a diamond, which would carry a 
mountain without being hurt by its preffure. Nay, even 
Mr Camus, of the Academy of Paris, a Haunch Carte- 
fun, and an eminent mechanician, fayt that he beat a lead* 
en bullet quite flat with a hammer of one pound weight, 
without much force ; and that he found that ico pounds 
weight would not have flattened it a ore than thit blow: 
and be conclude* from thence, that the force of the 
blow exceeded a so pounds. Thifc, to be fure, arc re- 
markable facts, and juttify a more minute couHderation 
of a power of producing certain effects, which it fo fre- 
quently and fo ufefully employed. But, at. the fame 
time, thtfe are all very vague exprcifions, and they 
do not authorife any preciic conclulion* from them. 
Mr Camus faying " without much force," make* hit 
pound weight, and hi* 200 pound weight, of no ufe for 
determining the force of the blow. He would have gi- 
ven more precife and applicable data for hit decifion, 
had he told us from what height the hammer fhould 
fall in order to flatten the bullet to thi* degree. But 
even then we fhould not have obtained any notion of 
the force in actual exertion during the flattening of the 
bullet ; for the blow which could flatten the bullet in a 
longer or a fhorter time, would usquctiionably have been 
lei* or greater. 

All the paradoxet, obfeurities, and puzzling difficul- 
ties, in thit fubject difappear, if we leave out of our 
conlidcration that unintelligible force, which it fuppo- 
fed to prefcrve a body in motion or at rett ; and if we 
confider both of thefe ftatet of body aa condition! which 
will continue, unlcf* fome adequate caufe operate a 
change , and if we farther grant, that fuch caufe! do 
really exift in the univcrfc, however unknown their na- 
ture may be by us ; and, laftly, if we acknowledge, 
that the phenomena of clatticity, cxpanfiveneft, cohe- 
fion, gravity, magnetifm, electricity, are indications of 
the agency of fuch caulcs, and that their actual exer- 
tions, and the motions and changes confequent on theic 
exertion*, are fo invariably connected with particular 
bodies, that they always accompany their appearance 
in certain mutual relation* of dittance and pofition :— if 
we proceed thus, all the phenomena of collifion will be 
explained by tbefe cautet alone, without fuppohng the 
exiflence and agency of a caufe dillinet from them ail, 
and incomparable with them, called the toaca or r»- 

CUttlOM. 

For it baa been fufficiently demonftrated in the article 
Impulsion (Su/>f/.) f that that property of tangible co- 
herent matter, which we call perjttt elqfi 'uity, operates at a 
preflure during a certain (mall portion of time on both 
bodies, diminilhing more and more the motion of the 
one, and augmenting that of the other, as the compref- 
fion of one or both incrcafc*, till at latt they f 
with feaublc velocities. In fome very fimple 
X* f 
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Percuffi xi. fpicuon* cafe*, we know what this preffure is in every 
*" l inftant of the aft ion. We can tell how many pound* 
weight, at reft t will exert the fame preffure. We can 
tell the whole duration of this preffure, and the fpice 
along which it is exerted ; and, in fuch a cafe, we can 
fay with precision what motion will be generated by 
this continued and varied preffure on the body which 
was at reft, and what diminution will be made in the 
motion of the other. AU this can be done in the cafe 
PL»u XL l t ,f a ball A (fig. 1.), moving like a pendulum with a 
fmall velocity, and ftriking a (lender claflic hoop B, 
sJfo fufpended like a pendulum. Wc can afecrtain 
by experiment, befoic the collifion, what preffure is 
neceffary for compreffing it one inch, one-half, one- 
fourth, &c. Knowing this, and the weight of the 
hoop, and the weight and vtlocity of the ball, wc 
can tell every circumfrance of the collifion — how long 
the compreffson continues — what is the greatcft com- 
predion - how far the bodies have moved while they 
were acting on each other— and what will be the Baal 
motion of each:- in fhort, every thing that affords auy 
mark or meafurc of a force of percuflion. And we 
know that all this is produced by a foice, familiarly 
known to us by the name of elafticity. Which of all 
thefe circumflances (hall be called the percuflion, or the 
force of percuflion i Is it the ultimate or greatcft pref- 
fure occafioned by the compteffion ! This cannot be, 
becaufe this alo*t will not be proportional to the final 
change of motion, which is generally taken as a mea- 
fure of the percuflion when a change of motion is Us 
only obferved effect. 

We know that another perfectly claflic body, of the 
fame weight, and (truck by the fame blow, and acqui- 
ring the feme final velocity hy the ftroke, may nut have 
fulbiined the tenth part of the preffure, in any one in- 
ftant of the collifion, if it has only been much more 
comprcfiible The greatcft mutual preffure in the col- 
lifion of a billiard b?.ll is perhaps 10OD times greater 
than it is in a fimilar colhtion ot a foot-ball of the fame 
weight. 

We alfo know what degree of compreffion will break 
this hoop, and what preffure will produce this com- 
preffion. Therefore, mould the fracture of the body 
be oonfvdcrcd as the mark and meafure of the percuf- 
fion, we know what blow will juft produce it, and be 
exhaulted by fo doing. In fhort, we know every mark 
and meafure of percuflion which this hoop can exhibit. 

We can increafc the llrength of this hoop till it be- 
comes a folid diflt ; and we fee clearly, that in all thefe 
forma the mode of acting is the fame. We fee clearly 
that it is the fame when, inftead of the folid diflc, it is 
an claflic ball ; therefore every thing that can indicate 
or meafure the percuflion of an elaftic ball, is explained 
without the operation of a peculiar force of percuflion, 
even when the ball is fhivered to pieces by the blow. 

Nor is the cafe materially different when the bodies 
ire {oh, or imperfectly elallic. When the flrock body 
is uniformly tenacious, it oppofes a uniform refiftance 
to peneiratioa, and its motion will be uniformly ace*, 
leratcd by the action of its own tenacity during the 
whole time of mutual action, except a trifling v» nation 
occafioned by the mere motion of the internal parts, 
independent of their tenacity. If we knew the weight 
neceffary for merely penetrating this mafs, and the 
weight and vdocity of the pcuetrating body, wc can 
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tell how long it mull be refitted by this force before Pwti» 
its initial velocity will be annihilated, and therefore •"• 
how far it will penetrate. We have tried this with 
deal, birch, willow, and other foft woods of uniform 
texture, and with nails having the body fomewbat 
flendcrer than the end, that there might not be an irre- 
gularity occafioned by a friction on the fides of the 
nail, continually iocteafiiig a» the penetration advanced. 
We made the hammer fall from a coafiderahle height, 
and hit the nail with great accuracy in the direction of 
its length, by fixing it to the end of a long lath, move* 
able round an axis The refults correfponded with the 
calculation with all the precifion that could be delired. 

But it does not rcfnlt from all this agreement, that 
the force, exertion, or effect, of a blow with a hammer 
is equal to the preffure of any number of pounds what, 
ever. They are things that cannot be compared . and 
yet the force operating in the penetration by a blow is 
no way different from a preffure. It is a pbyfical 
blundrr to compsie the area of the carve, wbofe ab- 
fciffa is the depth of penetration, and the ordinate* ate 
as the refjflanccs, with any preffure whatever. This 
area rxpreflcs the fquare of a velocity, and its C os, 
bounded by parallel ordinate* indefinitely near each 
other, are a* the decrements of thi- fquare of a velo- 
city, occifioned by a preffure, acting almoft uniformly 
along a very fmall fpace, or during a very fmall time. 
It is an abfurdity therefore to fum up thefe flips as t» 
many preffures, and to coofider the fum total as cap* 
blc of expreffmg any weight whatever. Such a panllo 
gilm is peculiar to Lcibmta's way of conceiving bis iaf> 
niirfi-nal method, and it could have no place in the go 
nuine method of fluxions. It is this rnifconceotioi 
that has made Mr Leibnitx and his followers fuppoic 
thtt a body, accelerated by gravity, retains in it a fum 
total of all the preffures of gravity accumulated du:ing 
its fail, and cow forming a v'u viva. Sappofing that 
it requires a preffure of twenty pounds to prefs a fix 
pound fhot flowly through a mafs of uniformly refill- 
mg clay ; this preffure would carry it from the top 
to the bottom of a mountain of fuch clay. Yet this 
ball, if difeharged horizontally from a cannon, would 
penetrate only a few yards, even though the clay fhoulJ 
rend by tenacity ouly, independent ol the motion lofl by 
giving motion to its internal pans In this experiment, the 
ut mot preffure exerted during tbe motion of the ball dii 
■ot much exceed the preffure of twenty pounds. In this 
companion, therefore, percuffion, fo far from appearing 
infinitely greater than preffure, would appear much 
leff. But there is perhaps no body that refills pene- 
f-uion with perfea uniformity, even though uniformly 
tenacious* Whco the ball has penetrated to fome 
depth, the particles which are before it cannot be fo 
eafily difplaced, even although they had no tenacity, 
becaufe the particles adjoining arc more hemmed in by 
thofe beyond them. We have always obferved, that a ball 
impelled by gunpowder through water riles toward the 
fur face (having entered horizontally through the fide 
of the veflcl at tome depth), and ih is fo mach tbe more 
rapidly as it entered nearer to tbe Surface. The reafon 
is plain. The particles which muft be difplaced before 
tbe ball, efcape more eafily upwards than in any other 
direction. It is for this reafon chiefly that a greater 
weight laid on the head of a nail will caufe it fink 
deeper into the wood ; and thus a great weight appears 

to 
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r»r«nff'«n.t« be commenfurable with t great force of percoflion. in the remote portt, fo as to fliare the derangement PereufBoti 
*- v ■' Alfo, while a bullet i» flattening more and more under among them all, in fuch a manner that it may be fo " 
a hammer during the progrcf* of a blow, it i* fpread moderate in each at not to amount to a difunion m any '" 
trg under the hammer ; more particle* are refitting at part of the diamond. We fee many in (lance* of th>a 
once, and they And more difficulty in effecting their in the abrupt handling of bodies of tender and friable 
efcape, being harder fqueczed between the hammer and textnre. It it partly owing to thit that a ball difchar- 
the anvil. The fame increafed refinance mull obtain ged from a piftol will go through a fheet of paper Hand- 
while it ia flattening more and more under the quiet ing on edge without throwing it down, which it would 
preflure of a weight ; and thu*, too, a greater weight certainly do if thrown at it by the hand. The con- 
appcara to be commenfurable with a greater blow. ncciing force*, having time to a£t in this laft cafe, drag 
After all, however, a blow given by a failing body the other part* of the piper along with them, and their 
mutt eicitr a preflure greater than iti mere weight can union it preferved. Alio, when a great weight it laid 
do, and this in any degree. Thus, fuppofe Afi (fig. on the diamond, it it gradually dimpled by it ; and thua 
2.) to reprefent a fpiral fpring in ita natural uncon- incloGrg many parts together in tiie dimple, it obliges 
■trained dimcnfiona, Handing upright on a table. Let them to ad in concert, and the derangement of each is 
ab be the abfcifb of a line a do i, whofe ordinate* thus diminished. 

ed,g b, i i, tec. are a* the elaftic reaction of the fpring We flatter ourfelves that the preceding observation* 

when it i* comprefled into the length* cb,gb x i b, &c. and reflection* will contribute fomcwhat towards remo. 

fSuppofe that, when it is comprefled into the form CD, ving the paradoses and myfteriea which difcredit, in 

it will juft fupport the weight of a ball lying on C. fome degree, our mechanical science. If we will not 

Then t d wil be a reaction equal to the weight of the pertinacioufly conjure up ideal phantom*, which, par. 

ball, and the rectangle at df will exprefa the fquare of hap*, cannot exift, but content ourfeives with the ftudy 

the velocity which thit ball would acquire by falling of that tangible matter which the Author of Nature 

freely through a c. If therefore the ball be gently laid has prefented to our view, we (hall have abundant em- 

on the top of the fpring at and then let go, it will ploymcnt, and fhall perceive a beautiful harmony thro' 

defcend, conipreffing the fpring. It will not flop when the whole of natural operation* ; and • r (hill gradually 

the fpring hat acquired the form CD, which enabled it difcover more and more of thofc mutual adaptation* 

to carry the weight of the ball gently laid on it. For which enable an atom of matter, although of the fame 

in this lit union it hat acquired a velocity, of which the precife nature wherever it is found, to aft fuch an un- 

fquare i* reprefented by the figure a df (See Dvna- fpcakable variety of part*, accoidirg to the diveifity of 

met, SuppJ. n ii;. i. It will compref* the fpring into it* fituations and the feme (hi which it is placed. If a 

the length g b, fuch that the area c g b d i$ equal to the mind be " not captivated by the harmony uf fuch fweet 

area/iff/ If the ball, inftead of being gently laid on A, founds," we may pronounce it " dark as Erebus, and 

be dropped from M, it will comprel* the fpring into not to be United " 

fuch a length i b t that the area ail is equal to the reel- PERFECT Numblx, is one that is equal to the 

tingle mtdm; and, if the fpring cannot bear fo great fum of all it* aliquot part* when added together, 

comprcflion, it will bebrokrnby thit very moderate fall. Eucl. lib. 7, def. 22. As the number 6, which it = 

Thua we fee that a blow may do thing* which a I -f- 1 + 3, the fum of all its aliquot part*; alfo J 8, 

confiderable prctTure cannot accomplifh. The account* for 28 = t+2 + 4+ 7 + 14, the fum of all it* ali- 

which are given of thefe remarkable efTe&s of pcrcuf- quot part*. It ia proved by Euclid, in the lall p*op> 

Hon, with the view of impteffing notion* of its great of book the 9th, that if the common geometrical feriea 

efficacy, are generally in very indefinite terms, and of number* 1, 1, 4, 8, 16, 32, Sec. be continued to fuch 

often without mentioning circumrlaacet which are ac- a number of term*, a* that the fum of the {aid feriea 

celTory to the effect. It would be very unfair to con. of term* (hall be a prime number, then the product of 

elude an almoil infinite power of percuflion, from ob- this fum by the bit teim of the feries will be a perfect 

ferving, that a particle of find, dropped into a thick number. 

giaft bottle which ha* not been annealed, will Ihiver h to PERGUNNA, in Bengal, the fubdivifion of a di- 

piecea. When Mr Bulfirger fay* that a moderate blow Arid. 

will break a diamond which could carry a mountain, PERKINISM, the proper name of what we mutt 

he not only fays a thing of which he cannot demon- think an impofition attempted to be put upon the world 

Urate the truth, and which, ia all probability, i* not by Dr Perkina of North America, 
true ; but he omitt noticing • circumftance which he Though the phenomena of eleftricity had been long 

was merhaukian enough to know would have a confi. familiar to the philofophcr* of Europe, it i* well known 

derablc (hare in the effect. We mean the rapidity with that a philofnphical theory of thefe phenomena waa 

which the excited preffure increafe* to ita maximum in firil formed by a tranfatlantic philofophcr. In like 

the cafe of a blow. In the experiment in qucilion, thi* manner, though the difcovcry of Galvani, under the 

hzppent in left than the millionth part of a fecund, if the name of animal elcflricity (fie Galvanism in thi* jtajK 

velocity of the hammer ba* been fuch as a man would plrmrnl), had occupied the attention of mxt.j of the rirll 

generate in it by a very moderate exertion. For the phyfician* and philofophers of the old world, it waa re. 

blow which will drive a good lath nail to the bead in a fcrved for a phyfician of the new, to apply it to the 

piece of foft dial with an ordinary carpenter'* hammer, cure of a number of difeafe*. Every philofophcr of 

mutt be accounted moderate. Thi* wc have learned by America, however, ha* not the ftgacity of the Phila- 

experimcnt to be above 25 feet per fecond. The con- dclphian fagc ; nor mull Dr Pcrkiiu or hit admirers be 

netting force* exerted between the particles of the dia- furprifed, if we treat not incomprchcnfiUe myfticifin 

■toad may not have time fufficient for their excitation with the refped due to a theory founded on facia. 

X x 2 We 
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We are told fcy the fon ( 4 ) of thi* rival of Franklin, teeth, and indeed 
' that before the new* of Galvani's difcovery had reach- 
ed America, he had obftrved feveral phenomena point- 
ing out the influence of metals in cafes of pain. The 
firft remarkable incident that prefented itfelf to his no- 
tice was the fudden contraction of a mufclc when he 
was performing a chirurgical operation. This, he ob- 
fcrved, regularly took place whenever the point of the 
metallic inurnment wns put in contact with the mufcle. 
Struck with the ucveJty of the appearance (Is Mr Per- 
kins fare that the appearance was new ?), he was indu- 
ced to try the points af wood and other fubftances ; 
and no contraction taking place on thefc experiments, 
be thence inferred that the phenomena could be afcribed 
only to the influence of the metal. About the fame 



PER 

l kinds of painful topical affec- 
tions, excepting where the organic flruSure of the part 
is deftroyed, as in wounds, ulcers, Sec. ami excepting 
alfo where oils or Tome other non-coodufung fubftances 
are prefect. 

But we hare other tcflimonics than thofe of I)r Per- 
kins and his fon for the influence of the traitor*. Mr 
Meigs, profefibr of natural philofophy at Ncwhavcn, in 
a letter on Dr Perkins's difcovery, conceives the prin- 
ciples of metallic irritability as fo little undrrttood, (hat 
he will not pretend to explain how the tractors producr 
their effects ; but fcems fatUfiel in finding that the ef- 
fects arc produced. After (fating an experiment 00 
his 1 
with 



time, he obferved that, in one or two cafes (end if his tractors gave 



3 arc pruuuero. xviict nanng ma experiment on 

own chits, eight years of age, very dangeroufly 1 
h a peripneumonic complaint, and 10 which the 



practice had been great he might have obfeived that in a 
thoufand cafts), a '.reflation of pain had enfued when 
a knife or lancet was applied to fcparate the gum from 
a tooth previous to extracting it ; and in the fame year 
he difcovertd. that momentary eafe was given, in a few 



relief, he fay., » I 



incilion. 



by the accidental application of a metallic in- 
:o inflamed and painful tumors previous to any 



have uicd the tractors with fucccft in feveral other cafes 
in my own family ; and although, like Naamao the Sy- 
rian, I cannot tell why the waters of Jordan fhou!4 be 
better than Abana and Pharpax, rivers of Damafcui ; 
yet, fioce txferieme lia* proved them fo, no reafooing 
can change the opinion. Indeed, the cades of all 
common fads are, -me think, perfectly well known to 
us ; and it is very probable, fifty or an hundred years 



Thefe are the judicious reafonings and aflertions of hence, we Ih-dl as well know why the metallic tractors 



a dutiful child, who, having probably heard of Leib- 
nitz's clnirrs to fomc of Newton's difcoveriea, was de- 
termined to put in a fimilar claim for his father, to a 
Jhart, at lealt, of the difcovery made by the celebrated 
profefor at Bologna. He has not, however, copied 
with fervflity the conduft of the Leibnittian*. We do 
not remember an inflance where any of them attempted 
to elevate the fame or the merits of their mailer above 
the fame and merits of Newton -, but, according to our 
author, the purfuits of Galvani and his European pu- 
pils fink into infigniflcance, when compared with thofe 
of the tranfatlantic phyfician. 

This ii evident ; for when the phyiiologifts of Europe 
were engaged in expeiimentisg on the denuded nerves 
and .nulcle* of the fmaller animals, with a view to af- 
certain the agency of this incompiehenfible property in 
them, Dr Perkins was profecuting a feries of experi- 
ments, which confided in applying externally, to parts 
affected with difeafe, metals, and compounds of metals 
of every defcription which occurred to him, and con- 
flructed into various forms and fizes. The refnlt pro- 
ved, that on drawing lightly over the pans affected cer- 
tain inflrumcnts, termed traBorj, which he formed from 
metallic fubftances into pointed (hapes, he could remove 
moft of thofe topical difeafe* of the human body, where 
an extra degree of nervous energy or vital heat was 
prcfent ; unlcfs fuch difeafe was fnuated in fome of the 
internal vifcera, too remote from the part wbcre the in- 

The difeafes which have been found moft fufceptiblc 
of the influence of the tractors are, rheumatifm, fome 
gouty affections, plcurify, ophthalmias, cryfipclas, vio- 
lent fpafmodic convulfions, as epileptic fits and the 
locked jaw, the pain and fwelling attending contufions, 
inflammatory tumors, the pains from a recent fprain, 
the painful effect* of a burn or fcald, paint in the head, 



(a) See 



fhould in a few minutes remove violent pains, as we 
now know why cantliarides and opium will producr op- 
pofite effects : viz. we fhall know but very tittle about 
either, excepting fa8t." 

Mr Woodward, profeflbr of natural philofophy at 
Dartmouth, in a letter alfo on the fsme fubjed, his fla- 
ted a number of fucccfsful experiments in paiut of the 
head, face, teeth, and in one cafe of a fprain. 

Dr Vaughan, a member of the Philadelphia medical 
fociety, has lately publi/hed an ingenious tiact on Gal- 
vanifm, the object of which is to account lor the in- 
fluence of the traders in removing difeafe*. Altera 
ci Citjon of w w m c ro u & c 3C oof i n* c u Li* jn**tj £ on die n c r ^ 
and mufcles of animals, he obferves, If we only take 
an impartial view of the operations of Nature hcrfelf, 
atid attend diligently to the analytical inveftigatioes 
of the aforementioned experimentalifts on this iubl.rrc 
fubject, I think the fceptic mull admit that the prin- 
ciple of nervous energy is a modification cf electri- 
city. As fen fat ion is dependant on this energy, a pica- 
fnrable feufation, or what may be termed a natural or 
healthy degree thereof t then certainly pain, or fuperfcti- 
fation, can only depend on an accumulation of the elec- 
tric fluid, or extra degree of energy in the part affect- 
ed. On this principle the pioSlern admits of eafy fo- 
lution ; namely, that the metals, being fufceptiblc of 
this fluid, conduct the extra degree of energy to parts 
where it is diminithed, or out of the fyftcm altogether, 
rcftoring the native law of ekftric equilibrium." 

We truft we are not fceptic* ; and yet we feel not 
ourfelves inclined to admit any part of this theory. We 
have feen no proof that nervous energy is a modification 
of electricity ; and we think that we have ourfelves 
proved, that gal-van if m and eJeSrkity arc in many refpect* 
different ; but we (hall not be much furprifed if we 
Toon fee a drwnjlralwn by 



ee a pamphlet, entitled The Influence of Metallic Traftors on the Human Body, tec. by Benjamin 
Douglas Perkins, A. M. fon to the difcoverer ; or a my good abridgement of it in the firft volume of the Ptulo- 
fopbical Magazine. • ' 
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ftrki'niftn. philofopHrr, that the foul of man U a compofition of 
V- « filver and zinc. Ooc of thefe fages hit lately difcover- 
ed, that the fymptoms of putrtfaBion do not conftitute 
an imfal&ble evidence of death, but that the application 
of mttalt will in all cafe* afecrtain it beyond tbe pofli- 
bility of doubt ! A proper application certainly will ; 
for when the Perkiniit is doubtful whether hi* patient 
be dead or alive, he ha* only to apply the muzzle of a 
loaded pittol to his temple, and blowout bis brains; af- 
ter which he may fafely fwear that the man is dead. 

From the Pkilofophual Magniiu, we learn that Pro- 
fcff'ir Schumacher at Copenhagen made experiment* 



with tia&ors of 



braf* 



Fre- 



iron on ten patient* 

nick are laid to bave cured a 
pain in the knee $ with other* of filvcr and zinc ; and 

By the two laft, pains is 



dcrick'* hofpital at Copenhagen. He trird alfo trac- 
tors of sbony and ivory, which are faid to have cured 



reviewer) with a ftrong proof of the confidence placed PeirMfm* 
in thii remedy by fcveral tranfadantic philosopher*. Dr — ■ ' ' 
Willard, it frems, applied a red hot piece of iron to a 
wart on his finger, and burnt himfelf very feverely, in 
order that he might be relieved by the tractors ; which 
are faid to have given him eafe in two fuccelBve expe- 
riment*. The author add*, ' many have fubmittcd to 
iimilar meaJures, in order to txftr'uiue the effects. I 
once formed one of five, who burned ourfelves Co that 
Miller j were railed, to make the experiment [ we all ob- 
tained relief in a few minute*.' 

" Tlii* zeal for knowledge is truly edifying ; cf|>c. 
cially as the tractors are gencroufly pre fen ted to the 
public at on/y live guineas a pair ; and it is clear that . 
one pair would fulhec to cure all the burns and fcslds 
of a large pziilh. Why are not fuch luculcnt espeii- 
ments repeated here ? If Mr Perkins, or any admirer 



fome of copper and 

the knee, arm, and face, are faid to have been mitiga- of the difcovery, wouli fubmit to have a red hot poker 
ted. According to M. Klingberg's experiments, this run into force part of hit body not neceffary to life 
remedy was of ufe in malum j/chiaticvn ; and according (into that part wbtrt honour' t latgftl, according to llul- 

ler, 



to thole of M. Steffens, in malum ifchuuitum and me- 
grim. According to M. Bang, the pain* in fome cafe* 
were tocrcafed, aud in others allayed. According to 
M. Bleed, the t raft or* were of ufe in btmiirania and 
gouty pain* in the head ; and. according to M. Hahn, 
in rheumatic pains in both moulders. The principal 
document in the Danifh collection relating to Pcrkin- 
ifm, appears to be a letter of Profeffor Abilgaard, in 
whole opinion Perkins's tractors will never acquire 
much value in medicine, and fcarcety even have the 
merit of being a palliative ; but, in a phyfical point of 
view, he think* they defcrve the attention of phyficians, 
and particularly of pbyfiologifls. Mankind (he lays) 
hitherto have paid too little attention to the influence 
which electricity ha* on the human body ; otherwifc 
they would know that the effects produced on it by 
our bed* is no matter of indiffereoce. If the feather 
beda and hair mattreffr*, &c. are perfectly dry, tbe per- 
fon who deeps on them is in an infulatcd (late i but the 
contrary is the cafe if they are rooifV He three times 
removed a pain m tbe knee, by flicking the tractors, 
one on each fide of tbe knee, fo deep through the 
flocking* that the points touched the flctn. He remo- 
ved a rheumatic pain in the head from a lady by the 
tame mean*. M. Kafo, by the tractors, reheved, in 
•them, gouty pains of the head and megrim , and in 
himfelf, a rheumatic pain of the back, which, accord- 
ing to hi* fenfatione, was like a coo&rictioo in the cel- 
lular mine- M. Herboldt, from hi* experiment*, coo- 
fiders the effect of the tractors as indefinite and relative 
aa that of other remedies. He, however, taw relief 
given by them in tbe ftrangury in a cale of fyphili*. 
M. Bang alfo, at Some, freed a man from a violent 
gouty pain in the thigh, by drawing the tractors aoo 
time* over the affected part. M. Jacobfcii Ikewifc 
found benefit derived from tbefe tractors feveral times 
in the common hofpital at Copenhagen. M. Tode 
tried them alfo in rheumatic pains, tooth-ache, and in- 
flammation of the eyes; and obferved that they neither 
did good nor harm. 

On fome of the attefted cures mentioned in Mr Per- 
kins's pamphlet, an able writer in the Monthly Review 
has made remark* fo very pertinent, that we cannot re- 
fufe ouifelve* tbe pleafurc of transcribing them. 

" At page of the pamphlet, we meet (fay. the 
M 



for example), in any public coffee- houfc within the 
bills of mortality, and would afterward heal the wound 
in pre fence of the company, in ten minutes, or in half 
as many hours, by rrearis of the tractors, the mod ftony- 
hearted infidel could not refill fuch a demonftration. 
Why trifle with internal inflammations, when fuch an 
outward and vifible fign might be afforded ? 

•' Mr Pcrkin* ba» taken fome pains, in the firft part 
of his pamphlet, to fhew that the operation of hi* rods i* 
not derived from animal magnetiiin. In out opinion, 
this is an unneceiTary piece of trouble in England, 
where there is a conilsbt fuccefiton of fimilar preten- 
tion*. The virgw'a ilivinaJoria, and the lagutUt of the 
juggler, are the genuine prototypes of this myfttry. 
We were, indeed, rejoiced, on Dr Perkins's account, to 
find that the Connecticut Society had only denounced 
him a* a Mefmcnll : we trembled left he (houkl have been 
put into the inquiutorial baud* of the old women as a 
white witch." 

Thit may be thought too ludicrous a treatment of a 
difcovery which profcfle* to benefit mankind ; but to 
have treated thi* difcovcry with ferioufnefa, would have 
degraded the proftffion of a fcientiric critic. At if 
tbe very cures pretended to have beea performed did 
not of themfeive* throw fufrkient ridicule over the dif- 
covcry, Mr Perkins inform* u«, " that in fome inftanceu 
the metallic influence, when excited by different per' 
font, produce* differeut effect*. Experiments made to 
afcertain tbe point, proved that there were perfona who 
might ufe the tractors for any length of time, in At 
cafe* whicb were fuitahle for the operation, and pro- 
duce no perceptible effcCe ; when by placing them in 
the hands of another pet fon, who fhoukl perform tbe 
operation preciiely in the fame manner a* before, the 
pain or inflammation would be removed directly." 
Hence he endeavours to prove that the influence of the 
tractor* is Galvanic, by an argument a* ahfurd as the 
pietended fact on which it is founded. 

On the application (fays he) of zinc and Giver to 



the tongue, the 



is very flight to fome. 



while with others it is very ftrong when the ex pen- 
is applied to the fcoie of fight, 
fcnfihle of it, while 
oot to mention that 
part of the excitatory 



t are hardly 
a ftroog flafh." But, 
y nor ivory can forov 



h we 
hate 



Digitized by Google 



PER [ 35° I PER 

Per* mfiP. have feen them both employed fuccrfifully u tnAon which have been employed by certain interfiled perfoni, 
by a Danith Perkinilt, it is enough to obfrrve, that the 1 have to mention the mean attempt to circulate faift 
different effects of the Galvanic metals on different per- traSori, and from the failure of tbefe to throw clitcre- 
fons depend upon the difference of ftruciure of the or- dit upon the difcovery. Three inftancei of this kind 

occur red lately. Complaints having been made to 
me that my t radon would not cure the dil cafes for 
which they are recommended, I was led to make in- 
quiry icfpcctrng the cafes alluded to ; and conceiviag 
them tit lubjectt for the tractor*, I called on the pa- 
tient* to apply them myfclf. In kt/> intlances , it 



gang of fenfation in the points ; whereas the different 
effeds of the metallic traAors refult. according to this 
account, from the difference of ftructurc in the organs 
of fenfe of the various optratort ! Nay, what is it ill 
more extraordinary, if any thing can be more extraor- 
dinary than this, is, that the value of the tractors de- 



3 



pends, not upon the materiidt of which they arc made, juft now in three inttances) I found they had been unig 

or the fltill of the manufacturer, but upon feme incon- counterfeit tractors. Had not this been discovered, the 

virtue conveyed by Mr Perkins to the perfon merit of the patent tractors 

" ly!" 



of him by whom they are fold. Thia we learn from a 
pamphlet published by Charles Cunningham Long- 
worthy, furgeoo in Bath ; who informs us, that he fella 
traaora by commijum from Mr Peikins the original ma. 
nufacturer in London." 

. After this article was fent to Xhe prefis, and thua 
much of it printed, we received, from a friend in Lon- 
don, a copy of Mr Perkins's laft publication on the fofinci* of lead ! 



• Tie Sffi- fubje& * t in which he endeavour* to repel the objec- 
t+y *f J'.-r- tions urged by Dr Haygarth and others again tl the in- 
fluence of the metallic tractor*. Had we not been 
previoufJy convinced of the fallity of Perkinifm, the 
pcrufal of this pamphlet would have removed from our 
every doubt ; for we will venture to fay, that it 
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This is very extraordinary. The charaBer or fane 
of any thing may indeed be injured by a counterfeit ; 
but we believe thia is the firft inflance of the mem or 
demerit of one inanimate fubftancc being increafed ur 
dimtniifccd by another at a dirtance from it, — of the 
hardnets of ftcel, for iniunce, being diminilbed by the 

beg Mr Perkins's pardon. 
The merit of bis tractors connlU in their putting mo- 
ney into his pocket ; and that merit might certainly be 
injured by the ufe of counterfeit*. Hence, with great 
propriety, he inform* the public, that every genuine jet 
is lumped with the words Piaxms's vatsmt txac. 
tors, accompanied with a receipt for the five 



is not in the power of Dr Haygarth, and the whole fa- numbered and figned in the handwriting of the paten- 
culty united, to bring more complete proof than- Mr tee. From tlicfe net* we infer (and he mull acknow. 



ledge the inference to be juft ), that the virtue of the 
tractors rciidc* in the patent, rettrifting the making of 
thtm to Benjamin DougJat Perkins, and not to the nc- 
tat of which they are made. This is indeed mod ob- 
vious { tor he cannot be fuch a tl ranger to the Hate uf 
chemical fcience in this cntntry, a* to fuppote that his 



Perkins has here brought, that what he calls his fa 
titer's difcovery has no claim to rank other wife than 
with the difcovery of Mclmer. See Animal Maqhi- 
ritM, Encycl. 

He give* indeed 150 cafes, which are attcfted to 
have been fuccefsfully treated by the tractors j but at 

leaft an equal number of cafe* were altered to have tra&ors may not be analyfcd 
been fuccefsfully treated by Mefmer and his partrfan* ; ciples, and, nf 
and fix time* that number of cures were faid to have 
been miraculoufly performed at the tomb of the Abbe 
Paris (See Paris in this Suppl.) 'Wo would willingly 
allow, however, that tbefe atteftation* ought to diaw 
the attention of men of fcience to the fubject, did not 
the author h mfelf betray a want of confidence in the 
traaor*, by his own arguments in their favour, and by 
hi* caution to the public againfl eonnterfeitt. He feem* 
indeed to cunuder their far alive influence as rcfulting 
entirely from his patent, 



not be , 

patent. 

We (hall conclude this article in the words of the re- 
viewer already quoted: " To trace the relation* and 
dependencies of projects fimilar to that of Dr Perkins, 
would now be a work of more labour than utility, lite 
fund of public credulity U an inexhaullible rcfource foe 
thofe who can rcfolve to levy contributions on it. In 
vain i* the fpirit of quackery exorcifed in one form ; it 
rife* again immediately, ''with twenty ghalUy murders 



Dr Haygarth having find that he performed cure* of on its head, to puth u* from our (tools. ' We, who 



the fame kind with thofe of which Mr Perkins boat! 
by the proper application of tractors made of wood ; 
;tnd having added, that " if any perfon would repeat 
. thefe experiment*, it mould be done with due solem- 
nity," in osder to work npon the imagination ; our 
author replies, by pottir>g the following queftion: " Is 
there a Gnglc poflVffor of the patent metallic tractors in 
Englsnd, who ha* frequently uted them, and will f 
that -lhi»- fraud is neceffary to make 



Y 

perform 



have contemplated the progrefs of real knowledge da- 
ring a long oourfe of year*, have feen many bubble* like 
this glitter for a moment, and then diuppcar for ever. 
People may talk of Mefmerifm, or Perkinifm, but *e 
couuder all fuch varieties as belonging to the old and 
extenfivc clafs of Charlatan ifm." 

PE ROUSE (John Prancis Gnloup de la), the cele- 
brated, though unlortunvr, Prench navigator, was born 
at Aib; in 1 74 1. Of the rank or condition of his la- 
ther, M. AHIi t-Afurean has given us 110 mformation ia 



U>rm 

cum >" Inuead of anfwering for the Engblh 

of thefe valnable-iuniurrent*. we beg leave, in our tun-, that meagre eulogy of Pcioufe which he ba* mferted 

to alk, if there be a ftngle expert chemilt in Great Bri in the introduction to his lalt voyage It appcan,, bow- 

tain who can understand this quettiun in any ether ever, that he intended to make his foa a teaman, and 

fenfe, than a* implying that the virtue of the tractor* fent him, at a very early period of life, to the marine 

lefide* in the patent t This, however, appears ttill more fchool, wlice the yout.g man became euthufiatlically 

palpable in the caution to the public. fond of his prclnlior, s 1 j l«u iahlv amhitiou* to emu- 

Among the variou* artifices (fay. Mr Peikins) late the fame of the mc 



tuo i ciefcrate^ navigator*. 
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ftroufe. Bring appointed a mid" 1 tun in on the 191b of No- he vifitcd 
mber 1756, he beliaved, wc arc told, with great bra- 
wry in that ftation, and was feveicly wounded in the 
engagement between the admiral* Hawke and Con- 
flan*, on the *:th of November 17^9. The Formida- 
ble, in which he ferved, was taktn, after a vigorous re- 
finance ; and it is probable that Peroufe reaped fome 
advantage from his acquaintance with Britifh officers. 

On the in: of Otto, it i 764 he was promoted to the 
rack of lieutenant ; and defpiiing a life of eafe and idlc- 
ntf.-, he contrived to be employed in Gx different fhips 
of war during the peace that fubfiftcd between Great 
Britain and France. In 1767 he was promoted to the 
yank of what, in our navy, is called majier and command- 
er. In 1 779 he commanded the Amaxont, belonging 
to the fquadron of Vice-admiral Count d'Eftaing; and 
when that officer engaged Admiral Byron, the poft of 
La Pcr>'ufe was to carry his Admiral's orders to the 
whole of the line. He afterwards took the floop Arid, 
and contributed to the capture of the Experiment — ex- 
ploits which bis eulogift terns to confider as in dances 
of very uncommon heruifm ; but be loon after perform- 
ed a greater. 

Bring, on the 4th of April 1780, appointed captain 
of the frigate AJfrea, and being on a cruife with the 
Hermicmt, thefc two frigates attacked fix Englifh veflels 
of war, of from 18 to 14 guns each, and took two of 
tl.tm. The French certainly reaped more laurels about 
that period than tbey have been accuftomed to do in 
naval wars with Great Britain ; but as we hsve com- 
pletely forgotten the particulars of this fight, we fuf- 
peA that it was not altogether fo very brilliant a bufi- 
atfs as M. Milet-Murran is pleafcd to reprefent it. 

In the year 1782, La Peroufe was difpatched with 
the Sceptre of 74 guns, and two frigates of >6 guns 
each, having fome troops and field pieces on board, to 
dedroy the Englifh fettlemeots in Hudfon's Bay. This 
talk was eafily eccomplifhed ; for when lie had fur- 
mounted the difficulties of navigation in a frozen fea, 
lie found nothing on (hore to oppofe the fmalictl force. 
Having drftioyed the fcttlrments, he learned that fome 
of the Englifh had fled at his approach into the woods ; 
and his eulogilr confiders it (fucb are the difpofiliun. of 
trench republican*) as a noil wonderful inftancc of hu- 
manity, that he left to thefe unfortunate men ptovifions 
to piefrrve them from pcrifhing by hunger, and arms 
to protect them from the fury of the lavages I Peroufe, 
«r dare anfwer for him, was coofcious of nothing he- 
roic or extraordinary in this a& of benef ceiicc, which, 
be certainly could not have omitted, without incurring 
both -infamy and guilt. 

In the year 1784, he was appointed to the command 
of it voyage round the world ; which was unfortunate- 
ly deftined to be his iaft. Of this voyage, as fur as it 
•was accomplished, there is a full acconnt in the hands 
of every French and Englifh reader ; sod from that ac- 
count it appears, that Peroufe was admirably qualified 
to difchargc fuch a tru'l. He fecms to have been an 
experienced and fkilful fitamao ; a man of cenfiderable 
mathematical and phylical Icicnce, uacorrupted by that 
philofophifm which difgraced many of bis attendants ; 
and capable of the utmoil perleverance in every laud- 
able purfuit. To thefe qualities he united a proper 
combination of caution and courage, with a difp. tition 
ti uly benevolent to the various tribes of lavages whom 
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The difaflcrs which occurred on the vny- Perpendk 
age were all, except the latt, of which nothing is known, cu, * r 
occationed by the difobedienrc of hia officers, or their 
neglecting to follow his advice. 

f he latl difpatches of this great Rnd good man were 
dated from Botany Bay, February the 7th 1788 ; aud 
fine* that period, no account of him has been received 
which is intitlcd to the fmalleft confidence. M. Mild- 
Marrau has indeed given us, at fome length, the child* 
ifh conjectures of the Society of Natuial Hiftory re- 
fpeding his fate, which, in language equally rhildifh, 
were delivered at the bar of the National AfTembly ; 
and he has added the ridiculous decree which that bo- 
dy of legislative fckiliils pifTed in confequence of fb ex- 
traordinary a Ipeech. We will not dilgrace our pages, 
or infult the memory of Peroufe, by contributing to the 
circulation of nonfenfe, which, we are pcrfuadeJ, would 
have made him blufh for bis country. 

PERPENDICULAR, in.gtmnery, it a fmall in- 
flniment, ufed for finding the centre line of a piece in 
the operation of pointing it to a given object. 

PERSIAN or Piasic, in architecture, a name com- 
mon to all ftatues of men, (erring inftead of columns to 
fuppo't entablatures. 

PE RW ANN A H, in the language of Bengal, an 
order of government, or a letter from a perfon iu au- 
thority. 

PETERSBURGH (St), the capital of Ruffia, is 
a city, of which a pretty full biftorical detail baa been 
given in the Encyclopedia. It is introduced here mere- 
ly on account of its police, which, according to the 
anonymous author of the life of Catharine II. has a 
very fimple and competent organisation, and defer ves to 
be adopted in other great capitals- Excepting the go- 



vernor, whofe office naturally extends to all objects of 
public welfare, the head police-mailer it the proper 
chief of the whole fyilrm of police. His office takes ia 
the great compafa of this department, but confined to 
the general objtdU of public fecurity and order, ile 
is uot here, as in fome taige towns, the formidable co* 
partner of family fecrcu, and the iutifible witnef* of 
the actions of the private man. Under the head po- 
licc-maflcr is the police offkc, where lit a police mailer, 
two prcfidents, the one for criminal, the other for civil 
cafes, and two conl'ultcrs ihofen fiom the burgher chit- 
To this is committed the care to maintain decorum, 
good order, and morels : ajfo it is iis bufinefs to fee to 
the obfervarice of the laws, that the orders iflm-d by go- 
vernment, and the decifions of the courts of juttice,. 
are put in force. The attainment of thefe purpofes is 
effected by the following meclianifin: 

The refidtnce is divided into ten dep-.ttnients Each 
of thefe has a picfsder.t, appointed to watch over the 
laws, the fee mi ty, and the order of his diilnct The 
duties and lights of this office aie nut lcf, extenlive 
than important A prelident mull have exact know, 
ledge of the inhabitants ot his department, over which 
a fort ot parental authority it committed to him ; he ia 
the trii/'jr mo rum of his department ; his houfe mull not 
be bolted or barred by night or day, but mult be a place 
of icfttgc, continually open to all that are in danger or 
didrefs ; he himfelf may not quit the t^wn for the fpace 
of two hours, without commuting the dilchargc of hia 
office to foire other perfon. The police comrr.andj 
(constables), and the watchmen of his department, ? r « 
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under hi* order* ; and he ■ attended on all 
his office by two ferjcant*. Complaint* againft unjuft 
behaviour in the prelident may be brought to the po- 
lice office. 

Each department is again divided into three, four, or 
five fubdiviiion., called quarter*, of which, in the whole 
refidence, are 42. Each of thefe has a quarter- infpec- 
tor, in fubordination to whom is a quarter-lieutenant. 
The duty of thefe police-officers is in harmony with 
that of the prefident, only that their activity in confi- 
ned to a fmaller circle. They fettle low affairs and 
flight altercations on the fpot, and keep a watchful eye 
on all that panes. 

The number of the nightly watch in the city amont.r* 
to ceo. They have their Rations aflignec! them in 
watch-houfes at the corners of ftreets; and, betide* their 
proper deitination, are to affiil in the taking up of of- 
fenders, and in any fervice, by day or night, as their 
commander* (hall require. Betide* thefe, for the exe- 
cution of the police order*, and to act a* patrole*, there 
is alfo a commando of 1 10 men, who, in cafe* of emer- 
gency, are fupoorted by a company of kofak*, or a re- 
giment of huflars. 

Thi* machine, confiding of fo many fuberdinate 
part*, prefcrvc* in it* orderly courfe that fecurity and 
peace which excite the admiration of all foreigner*. 
The activity of every individual member it unobfrrved in 
the operation of the whole ; and by fuch a diftribution 
alone i* the attainment of fo complicated an aim practi- 
cable.— All the quarter-infpectors of a department re- 
pair cvrry toot ning, at feven o'clock, to their infpec- 
tor's houfe, to lay before him the report of all that ha* 
happened in their quarters during the laft 24 hour* ; 
and at eight o'clock, all the infpectort bring together 
thefe fevcral reports into the police office, whereupon 
they i:r:'t and immediately take into examination the 
cafes of perfons taken into cuftody during the night. 
On urgent occafion*, the police office afTctnble* at all 
hour*. 

This organization, and the extraordinary vigilance of 
the police 1 , which is found competent to the hulincft of 
a numerous and rcftlefs people, render all (ecret inquift- 
tions unneoelTf.ry. The police has knowledge of all 
perfoni in the refidence j traveller* who come and go 
are fubject to» certain formalities, which render it ex- 
tremely difficult to conceal their place of abode, or their 
departure from the city. To this end, every houfe- 
hokler and innkeeper is obliged to declare to the police, 
who lodge* with him, or what ft rangers have put up it 
hi* houfe. If a ft ranger or lodger Hay* out all night, 
the landlord mud inform the police of it at latcft on the 
third day of his abfence from his houfe. The cautiona- 
ry rules, in regard to traveller* quitting the town, are 
ftiH more Arid. Thefe muft publilh in the newfpaper* 
their name, their quality, and their place of abode, three 
feveral times, and produce the newfpapers containing the 
advert ifement, a* a credential in the government from 
which they then receive their paffport j without which, 
it it next to impoffible to get out of the empire. Thi* 
regulation not only frcure* the creditor of the pcrfon 
about to depart, hut alfo enables the police to keep a 
clofer infpeciion over all fufpected inhabitants. 

If individual* may be fufpe&ed by the government, 
becaufe their means of fupport. the company they keep, 
and theiF whole courfe of action, are clofely wrapped 
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affair* of up in myftery ; fo Itkewife may whole focieiie* be left rr-t 
indiffcrcnt to it, if they carefully conceal the object, of ! ^ 
their connection, or their very ex i Hence, from the ere ' 
of the public. The police watches here, with laudable 
attention, over fecret focietie* of all kinds ; and irr. 
qocntly as the fanatical Spirit of religious or pohtL-J 
fe&aric*, or the enthuiiafm of pretended myftagognrs, 
have attempted to neftle here, they have never been 
able to proceed, or only for a very Ihort time. Ani- 
mal magnetifm, Marttnifm, Rofycrutianifm, and br 
whatever other name the conceits of diftempered imagi- 
nations may be called, have always been attended w;th 
the fame bad fucrefs on this ftage. 

From thitfketch it will be readily imagined, that the 
number of impo flora and diftuiber* of the public peace 
can be but fmall. Quarrel* and affray t in the Arret or 
in the cabaks but fcldom happen. The perfoo attic* - 
ed calls the nearer! watchman ; and in a moment both 
the aggteflbr and the aggrieved are taken into cuftody, 
and led to the next fieja (police-watch- houfe), where 
the caufe of their quarrel is inquired into, and the ajr- 
grelTor it ponifhed. For mattera of fome defcriptiwu, 
there it a peculiar tribunal, under the denomination of 
the oral court, which, on account of it* angularity, dc. 
ferve* to be briefly noticed. 

In each quarter of the town arc one or more judge* 
of the oral court, who are chofen from the claf* of 
burgher*, and with whom are affociated • few 
Thi* court fits daily in the forenoon, and 
ry in all the differences that come before it. It, how- 
ever, keep* a day-book, in which are entered all the 
caufes and decifions of the court, and which muft be 
every week laid before the magifl rate. When a charge 
is brought, the court declares it orally to the Drrfidcnt 
of the quarter : whereupon the accufed muft not delay 
his appearance befoie the police longer than one day 
after he hat received the fumroons. Every 
be determined in one day, or, if the examinati 
more time in collecting, in three day*. The oral coart 
communicates the decifion to the prelident of the quar- 
ter by mean* of hi* day-book, in order to it* ratifica- 
tion. If either party is not fatisfied with the fentencr, 
he may appeal to the court as appointed in the regula- 
tions. 

This it a very favourable account of the police of St 
Peterfburgh t but it is differently represented in Bean, 
joint' 1 Travels of Ituo Frenchman through Rujio, to 
, 1790— 1792. According to him, the police of the 
capital of that empire is far from being on the molt re. 
fpc Sable footing. There happen, indeed, but few ac- 
cident* in the night ; yet fomctimc* murders aie com. 
mined, and efpccially theft* ; for which, according to 
our author, it it exceedingly rare t to obtain iuttice. 
When a pcrfon has been affaflirated in fome place of 
bad repute, the police officer is engaged to fecrecy by 
means of a few rubles ; fo that the affair is foon hufhed 
up, unleft the deceafed belonged to fome power ful fa- 
mily, whofe intereft make* it neceffary that inquiries 
fhottld be inllitutcd. When two perfons quarrel, either 
in the ft reel or in a public houfe, he who fayi the in- 
quirer is always in the right : the inferior police officers 
are never proof againft money } and the potr individual, 
whether he be in the right or wrong, is almoft furc of 
a beating. 

PET1VER (James), a famous EngliJh botaaift, wa* 
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contemporary with Plukenet ; but the ettSt time of 
hit birth it not known, nor U much intelligence con- 
cerning him at prefent to be obtained. Hit profcfiion 
was that of in apothecary, *o which he was apprenticed 
under Mr Fcllham, then apothecary to St Bartholo- 
mew's hofpital •. When he entered into bufinels for 
himfelf, he fettled in Aldcrfgatc-ftrcet, and there con- 
tinued for the remainder of hi* life. He obtained con- 
fidcrable bulinefs, aad after a time became apothecary 
to the charter houfe. After the Tiadcscants, he ap- 
pears to have been the only perfon, except Mr Courten 
and Sir Hans Sloane, who made any coofiderablc col- 
lection in natural hiftory, previous to thofc of the pre- 
fent day. He engaged the captains and fur^eont of 
(hips to bring him home fpecimens, and enabled them 
to feled proper objects, by piintcd directions which he 
distributed among them. By thefc means his collec- 
tion became fo valuable, that fome time before his death. 
Sir Hans Sloane offered him L.4000 for it. After 
his death, it was purchafed by the fomc collector. Hit 
rnufcum extended hit fame both at home and abroad. 
He was elected into the Royal Society ; and becoming 
acquainted with Ray, affhled him in arranging tltc fe- 
coud volume of his Hiltory of Plants. He died April 
20. 1718 ; and much honour was (hewn to him at his 
funeral, by the attendance of Sir Hans Slqanc, and 
other eminent men, as pall bearers, &c. By future bo- 
tanifts, his name was given to a plant. See Pktivs- 
ria, Encjcl. 

He gave the world feveral publications on various 
fubjeds of natural hiltory : 1. Mufti Petiveriani Cent*- 
Tt* decern, 1 60,2— — 1 733, 8vo. J. Gaxofbylacii Natura 
et Ann, Decodes decern, folio, 1702, with I CO plates. 

3. A Catalogue of Mr Ray's Eoglilh Hcrbtl, iUuftra- 
ted with figures, folio, 1713, and continued in 1715. 

4. Many ftnall publications, which may be found enu- 
merated in Dr Pultocy's book. 5. Many papers in 
the Philofophical Tranfadiona, and a material article in 
the third volume of Ray's work, entitled, Plant* Ra- 
rioret Chinenfes Madrafpatantt, tt African*, a Jacobs 
Petivero ad optu Confurnmandum Colloid, &c. Many 
of his f mailt r tracts having become very fcarce, hit 
works were colleded and publilhcd, excluOvc of his 
papers in the Tranfadions, in z vols folio, and one 8vo, 
an the year 1764. 

PHASIANUS (See Encytl.). A fpecies of this 
genus of birds, formerly not defcribcd, was lent from 
J3atavia to England by Lord Macartney, or fome of 
bis attendants, when they were on their voyage to Chi- 
na. The fpecies to which it feemed to be moft nearly 



[ 353 ] 



P H I 



allied, in point of general habit or appearance, vu the 

phafianui curvirofir'n, or Impeyan pheafant ; an Eall 
Indian bird, defcribcd and figured both in Mr Latham's 
Ornithology, and in the Mufcum Leverianum. From 
that bird, however, it differs very confidently. The 
tail of the latter being in a mutilated Rate, it was fcarce 
pofQble to determine, with abfolute precision, whether 
it mould be referred to that fubdivifion of pheafants, 
which contains thofc with long or cuneiform tails, or 
thofe with rounded ones, as in the Impeyan pheafant. 
The general colour of this moil elegant bird was black, 
with a gloft of blue, or what, in the language of natu- 
ral hiltory, may be termed chalybean black, or hlack 
accompanied by a fteel blue luftre. The lower part of 
the back was of a peculiarly rich colour, which, ac- 
cording to the different dircdions of the light, ap- 
pealed cither of a deep ferruginous or of the bright- 
ell fiery orange-red This beautiful colour paffed in 
the manner of a broad zone round the whole body 5 
but on the abdomen was of a much more obfeure 
appearance than on the back, a* well as fomcwhat 
broken or irregular, cfpecially on the fides. The 
throat was furmftied with a large, and fomewhat an- 
gular, pair of wattles, uniting with the bare fpaccs on 
the cheeki. The feathers on the top of the head, which 
was of a lengthened form, ran a little backward, fo as 
to give the appearance of an indillind occipital crcil. 
The beak was remarkable for a more lengthened and 
curved afped than in any other bird of this genus, ex- 
cept the Impeyan pheafant. The feathers on the neck, 
back, and breaft, were rounded, and o£ the ia-ne ihell. 
like or fcaly habit as thofe of the turkey. The legs 
very (tout, and were armed with a pair of extremely 
ttrong, large, and flnrp fpurs. Both leg! and beak were 
of a pale colour. Whether this bird be really new or 
not to the ornithologifts of Europe, it may at lealt be 
affirmed with fafety, that it had never been properly 
defcribcd ; nor can the character of any fpecies, hither* 
to introduced into the books of any fydematic natural- 
ilt, be confidered as a juit or competent fpcciiic charac- 
ter of the prefent bird. It may be called the fire lack- 
ed pheafant ; and its cflential charader may be delinea- 
ted in the following terms: Black pheafant with a ftecl- 
blue glufs ; the fides of the body rufous ; the lower 
pait of the back fiery ferruginous ; the tail rounded; 
the two middle feathers pale yellow brown. — Sir George 
Si aunt on' 1 Account of an Embaffy to China, &c. 

PHILOSOPHIST, a lover e-f fophiftry or falfe rea- 
toning, in contradiltindion to plUo/ipher, who it a lover 
of found reasoning, true feience, and pradieal wifdom. 




Critical PHILOSOPHY. 



Critical PHILOSOPHY, is the appellation 
to a fyftem of feience, of which the founder is ft. 
manuel Kant* rcgius profeffor of logic and metaphyfics 
in the univerfiry of Koenigfberg. Of this fyftem, which 
is very generally admiied in Germany, we promifed, in 
our Profpedua, to gratify our fpeculative readers with 
at fhort view ; and that promife we arc enabled to ful- 
fil, by the kind communication of an flluhrious foreign- 
er, who, after acting a confpicuoui part on the theatre 
of the world, and driving in vain to ftcm the torrent of 
Svrru Vol. II. Part I. 



is now living an exile from his 
wretched country, and cultivating the iciencea and the 
arts of peace. 4 

** To explain (fays he) the philofophy of Kant inObfcuritjr 
all its details, would require a long and a painful lludy,' 1 111 las * 
without producing any real advantage to the reader. ""' 
The language of the author is equally obfeure, and hi* 
reafonings equally fubtle, with thofc of the commenta- 
tors of Ariftotle in the 15th century." 

The truth of this affcrtion will be denied by none, 
VT. •>» 
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they appear vnivtrfj tod necejary ; or, in other word*, 
they ad nit of no exception, and their tonverfe ij impof- 
fible. Idea* winch we derive from experience hive no 
fuch charader*. We can fuppofe, that whit we hate 
from the Greek feen, or felt, or heard once, we mxy fee, or fell, or hear 
which ha»e long been again ; but we do not oe retire any impoflioility in iu 
familiar to metaphyficiaas, in a fenfc different from that being otherwife. For initance, a boufe it on fire in ray 
in which they are generally received ; and hence a large view : I am certain of this fad ; but it aiT.>rds me no gt. 
portion of time it requilite to enable the moll fagaciout ner/tl or netejfarj knowledge. It it altogether a pjjie- 
mind to afecrtain with prccifion the import of hit phra- riori ; the materials are furnifhed by die ludmdual im- 
frology. predion which I have received j and that impreilioo 

The difficulty of comprehending this philofophy has might have been very different. 



who have endeavoured to make themrelvei matlert of 
the work* of IVitlith and \itfeh on the critical philoff- 
phy ; and the fource of thi» ohfeurity feem» to be fnf 
ficiently obvious. Betides employing a vat number of 
word* of hi» own invention, derived 
language, Kant uf< 



contributed, we believe, more than any thing elfc, to 
bring it into vogue, and to raife the fame of its author. 
Men are aCumcl, after fo laborious and fatiguing a (tu J) , 
to acknowledge that all their Ubonr has been thrown 
■way ; and vanity prompt* almoft every man to raife 
the importance of that branch of fcience which is an< 
derflood but by a few, anH in which he if coifcious 
that hit own attainment* have been grrat. " We ac- 
knowledge, however, that in the fyftem of Kant there 
it difplaycd much genius, combination, and f i ftcmatic 
arrangement ; hut thit only affords one of the miny 
rcafons which it prefents, for our regrettirg that the 
author hu not di reded his mind to more ufeful re- 



" But if I uke twice two fmall balU and learn to 
call twice two four, 1 Ihall be immediately convinced, 
that any two lx>dic» whatever, when added to any two 
other bodies, will corittamiy m ike the lorn of bodies 
fear. Experience has Indeed atfjrded me the oppartu. 
nity of acquiring this knowledge; but it has tot given 
it to me ; for how could expciience prove to rue thit 
this truth (hill never raiy? Experience muil always 
be limn, J ; and therefore caon >t teach u* that which is 



nutjf.try and univerfai. It is not experience wlucn dif. 
covert to us, that we (hall always have the luriace of 
the whole pyramid by multiplying its bile by the third 
part of its height ; or that two paralkl line*, cwiltuded 

fearehes, and that he hat wated the ftrength of hit ge- «« infinitum, ihall never meet. 

niua in rendering uncertain the moft comfortable truths, *' All the truths of pure mathematics are, in the lan» 

and in giving t'ic appearance of novelty to opinions for g u »ge of Kant, a prioii. Thiu, that a ftraight line is 

the mo4 part taught long btfore hit day. the thortcit o( all poflibic lines bftwicn two fixed pom:*; 

The following analy fu, we believe, will fufBciently that the thiee angles of a triangle are always equal to two 

enable any o-.e, at all convcifjnt with mctaphyucal right angles ; that we have the fame fum, whether we 

fcience, to form a judgment of this celebrated fyftem ; add 5 to 7 or 7 to e ; and that we have the tame re- 

and our corrcipondcnt, on whofe word the reader may rnainder when we fubtrad 5 from 10 as when wc lub- 

rely, alT.irca us thzt, in detailing the principle* of Kant, trad 10 fiora ij— are fo many propoutions, which are 

he has taken fpectal care to exhibit them with the ut- true a priori. 

moft poffible cxadncfn, having fevrral times preferred '* Pure InotvleAge a priori, it that which is abfolute-1 

the obfcuiity of the author's reafoningt and language, ly without any mixtuic of experience. Two and /wo e^f* » 

to the danger of a falfe, though more perfpicuouH, in- *<■ make fur nun, it a tiuth, of which the knowledge'"" 1 * 

j terprctation. is a priori ; but it is not pure knowledge, becaufe toe 

Wvifion of Kant divides all our knowledge into that which is truth it particular. The ideas o( fuifiance, and oi ■ cctufe 

kurrun a priori, and that which it a foflerivri. Knowledge *"d 'ff^d, *'e a priori ; and when they arc feparatcd 

& a priori it conferred upon us by our nature. Know, from the objeda to which ibey refer (we fuppolc fiora 

ledge a po/lerieri is derived from our fenfations, or from 

experience ; and it by our author denominated rmpyr'u. 

One would at firft be induced, by this account of the 

origin of human knowledge, to believe that Kant in 

tended to revive the fyftem of innate ideat ; but we vtry 

quickly difcover that fuch it not his fyftem. He con- 

fiders all our knowledge at acquired. He maintain!, 

that experience it tbe oecafional cauft or proiluffrice of iu all our knowledge a pofieriori, there is fomething a 

all our knowledge ; and that without it we could not priori derived from our faculty of knowledge. All the 

have a tingle idea. Our ideal a priori, he fays, are pro- operation! of our minds ; all the imprcifioRa which our 

duced with experience, and coulij not be produced <utiti. external arid internal fenfes receive and main, are 

•ut it ; but they are not produced by it, or do not pro- brought into effed by the condition, the forma, which 

ceed from it. They exift in the mind ; they are the exift in us by the pure idea* a prion, which alone ren- 

formi of the mind They are diftinguihVd from other der all our other knowledge certain. 

ideas by two marks, which are eafily discerned j /. e. " Time and fpeue sue the two effential forms of thej^ 5 ,, 

mind : t w 

* . . a . " — ■ *l 



this or that pjrticuJar objtctj, they form, in the lan- 
guage of Kant, void nL.it (a). It is our knowledge 
a piiari, i. e. that knowledge which precedes ex perieuce 
at to its origin, which rendci* experience poifible (a). 
Our faculty of knowledge has an effect on our ideas of 
frnfation analogous to that of a veflel, which givet iu 
own form to the liquor with which it is rilled. Thus, 



(a) In the language of Locke abftraS idtat. 

(si In our correfpondent'* manufcript, thia fentence runs thas : " It is onr knowledge a priori, or thst know- 
ledge which entirely preceiUt experience as to its origin, which experience renders poffible ;" but here muft be fnroe 
miftake, either by the trmflator or by the amanucnfis Kant't philofophy it abundantly obfeure and paradoxical; 
but it furelv never entered into his hr-td to 'tprefent the effed as prior in its origiu to the very caufe wbhrn 
alone renden it poffible. The context, too, fetms to us to agree better with the weaning of the fentence as we 
have primed it in the text. 
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Impcrttra 
bait) , &c 



mind : the former for itr.preflions received by the inter* 
iuI fenfe ; the fccond for thofe received by our exter- 
nal (cafe*. Time is ncccflary in all the immediate ( per. 
haps intuitive) perception* of object \ and fpace in all 
txtemnt perceptions 

" Exlevfion it nothing real but as the form of our 
fenfation*. If ex t cation were known to us only by ex- 
perience, it would then be poflible to conceive that 
there might be fenfible objedi> without fpace. 

** It is by mean* of the form fpate that we are ena 



Wed, a priori, to attribute to external objects impene- only the pure ideas of the under (landing, or thefa^o- 

. j!i>. t- •<•>•>•. i i- . I i... „„. _• u L'u-./: : ■ i .f ■ 
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He adds alfp to theft properties of the four principal 
form* of the undcrllandmg, a table of categories, or fun. 
damcntal ideas a priori. , 

" Quantity, give* unity, f/urality, totatdy. Quality, Cste^ics. 
give* reutity, negation, limn M ion. Relation, gives tnJie- 
rence, fubjlance, caufe, dependence, lommuttity, reciprocity. 
Modality, gives pojftbtlity, tmpoj/ibi/ity, cx:Jtcnct, nothing, 
HKtJfiiJt accuLnt. Thefe categories can oidy be applied 
to experience. When, in the coniidrration of an ob- 
ject, we abttrad all that regards fenfation, there 




trabdity', divifibihty, mobility, &c ; and it i» 
of the form time that we attribute to any 
g Ju(cejJibn,Jimu!taneity, permanence, 8cc. 
Orient of ** etrithmetie i* derived from the form of our 11 
arithmetic f en f ei ant j ^ nmtlr y f rom that of our external. 
MtnT' " ° ur ""derflanding colleds the idea* received by 
j the impreilions made on our organ* of fcnfe, confers on 
Uniting thefe idea* unity by a particular force (we l up pole ener- 
powcroT gy) a priori ; and thereby forma the reprefentation of 
wunL eac j f 0 {,j eC ^ Thus, a man it fucceflmly ft ruck with 
the iinpreftions of all the parts which form a particular 
garden. His undertlanding unite* thefe impreffions, or 
the ideas rcfulting from them ; and in the unity produ- 
ced by that unifying ad, it acquire* the idea of the gar- 
den. If the objed* which produce the impreffion* af- 
ford alfo the matter of the 



_ then the idea* are 
empyric ; but if the objed* only unfold the formt of the 
thought, the idea* are a priori. The ad of the under- 
Handing which unites the perceptions of the various part* 
of an objcd into the perception of one whole, is the lame 
with thzt which unites the attribute with its fubjed. 
• Judgment* are divided into two fpecies ; analytk 
fyutbetic. An analytic judgment is that in which 
the attribute is the mete developcmcnt of the fubjed, 
and is found by the Ample analyli* of the perception ; 
a* bodies are extended ; a triangle hat three Jldet. 

A fynthctical judgment is that where the attribute 



Analytic 



fx 

Synthetic 



riex, by which a thing is conceived as a thing . 

" Pure r l dun is the faculty of tracing our know- 
ledge a priori, to fubjed it to principles, to trace it 
from it* ncccflary condition*, till it be entirely with* 
out condition, and in complete unity. Thi* pure 
certain fundamental rules, after which the 
nnedion of our ideas is taken for the de- 
of the objed* in themfclve* ; — an illufioa 
which we cannot avoid, even when we are acquainted 
with it. Wc can conclude from what we know to 
what we do not know , and we give an objective rea* 
lity to thefe coccluuotis from a* appearance which lead* 
us on. 

" The writing* of Kant are multifarious; but it is Critique 
in hi* work entitled the Critique of Pure Reafon that t»> 
he ha* chiefly expounded his fyftem. This wotk k a f,n ' 
treatife on a pretended fcience, of which Kant's fcho- 
lars confider him as the founder, and which has for it* 
object* the natural forcei, the limit/ of our reafon, as the 
fource of our pure knowledge a priori, the principles of all 
truth. Kant does not propofe to give even an expou- 
tion of thefe branche* of knowledge, but merely to 
examine their origin ; not to extend them, but to pre- 
vent the bad ufc of them, and to guard us againft error. 
He denominates this fcience iranjcendental cntiiifm; be- 
caufe he calls all knowledge, of which the object is not 
fumimed by the fenfes, ar.d which concern* the kind 



r» 
Form* 1 I 

the nndc 
ttsodu.g. 



■• conneded with the fubjed by a caufe (or batis) ta- »nd oiigii of our idea*, tranfcemlental knowledge. The 
ken from the faculty of knowledge, which rendei* thi* Uriticifm of Pure Keafon, which give* only the funda- 
connedion ncccflary : as, a body is heavy ; v/tod is com. 
bufltbte ; the three angles of a triangle are equal to tvio 
right angles. There arc fynthefes a priori and a pojle- 
riori; and the foimer being formed by experience, we 
have the fure means of avoiding deception. 

'* It is a problem, however, of the utmoft import- 
ance, to difcover how lynthetic judgments a priori are 
poflible. How come* it, for example, that we can af- 
firm that all the radii of a circle arc equal, and that 
two paiallcl lines will never meet I It is by It inlying 
the forms of our mind that wc difcover the pofijbility 

of making thefe affinnation*. In all object* there are f*n > ot the ideal traitfiendenlal ,- of the cnti'ifm of fpecu. 

lat'tve theologies ,- of the diftipftne of pure reajun, Sec. 

« Hut to proceed with our abllracl of the fyftem. ty„ *&mn 
We know objed* only by the maimer in which theykn <w nS. 
a/Ted us; and a* the imprclliuiu which they make upoui ct-<**ticy 



ideas and maxims a priori, without explaining 
the ideas which are aerived from them, can lead (fay* 
Kant) to a complete fyftem of pure knowledge, which 
ought to be denominated tranfeendentai philofopby, of 
which it (the Crituifm, &c.) prefent* the a 
plan, /. e. the plan regular and well aifpofed. 

" The work entitled The Critique of Pure Reafon, 
i* divided into leveral parts or fed ions, under the ridi- 
culous titles of JEfihetic tranfeendentai ; of tranfeendentai 
logic ; of the pure ideas of the under/landing ; of the 
tranfeendentai judgment ; of the paralogifm of pure rea- 



things which mull ncceflarily be thought (be fup 
plied by thought J ; a*, for example, that there is a fub 
Jianee, an accident, a cauje, and certain effects. 

" I forms of the undcrftanding art, quantity, qua. 
lity, relation, m'jdtiiiiy- 

•' Quantity, Kant diftinguifcea into general, particular, 
aad inriividual ; quality, into affirmation, negation, infi- 
nite ; relation, into eategorie, hypothetic, and ditjunelive ; 
and modality, into problematic, certain, and neceffary. 



us are only certain apparitions t»r pbenomitui, it it im 
potublc for us to knew what an oijeci ii in itfelf. Ia 
cpnfequence of this aflcrtion, lor.ie havefuppofed that 
Kant it an tdcalijl like Berkeley and lb many ether*, 
who have thoLirht that fenfaiiou* arc only appearances, 
Y y 2 «„d 



benifcl-e*. 



(c) Thi» i* wondeifu! jargon ; but the reader will refltd that it is not rurs. 



35 6 Critical PHILOSOPHY. 

and that there is no truth bat in our reafon , but fuch 
is cot the opinion of Kant(o). According to him, 



16 

Objective 
and f«b. 



Belief. 



IS 
Proof of 
the exift- 
enee of 



of Kant 

our understanding, when it contidcr* tbc apparition* or 
phenomena, acknowledge* the exigence of the object* in 
themfclve*, inafmuch as they ferve for the baft* of thofe 
apparition* ; though we know nothing of their reality, 
and though we can have no certitude but in experience. 

" When we apply the formt of our uodcriianding, 
fuch a* unity, totality, J'ubflatut, cafuafity, exijieute, to 
certain idea* which have no object in /fate and time, we 
make a fallaciou* and arbitrary application. All thefe 
form* can bear only on fcnfiblc objea*. and not on the 
world of things m itfeif, of which we can thimk, but 
which we can MLirta know. Beyond thing* feafible 
we can only have opiniont or a belief of our reafon. 

" Tbc motive* to confider a proportion a* true, are 
either objective, i. t. taken from an external object, io 
that each man (hail be obliged to acknowledge them [ 
and then there i* a troth evident and fufceptible of de- 
monjralien, and it may be laid that we are convinced ; 
or tbc motives arc fubjeSive, i. e. they caift only in the 
mind of him who judge*, and he is perfuaded. 

" TauTM, then, conbtts in the agtetmcnt of our a*. 
tiont with the oljecli, in fuch a manner a* that all men 
arc obliged to form the fame judgment j biliif con- 
till* in holding a thing for n ue in a fnbyeclrve manner, 
in confequcncc of a pcrfuaiion which i* entirely pcr- 
fona), and hae not it* talis in an object fubmitted to ex- 
perience. 

'* There i* a be'uf of dv Brine, of which Kant giver, 
a* an example, this alkrtion— * there are inhabitant* in 
the planet*.' We mult acknowledge (he add*) that 
the ordinary mode of teaching the cxittence of God be- 
long* to the belief of doSrine, and that it i» the fame 
with the immcrlJily of the foul, t he belief of doclrine 
(he continue*) ha* in itfeif tomething^.n i < ' . / but it 
i* not the fame with moral beltef. In moral belief there 
i* lomething nectj/'aij ; it i* (fay* he), that 1 ihould 
obey the law of molality in all it* part*. The end is 
ltiongly cllablilhed ; and 1 can perceive only one coali- 
tion, by mean* of which thi* end may be in accord with 
all die other end*, i. e. that there it a God. 1 am certain 
that no man know* any other condition which can con- 
duct to the fame unity of end under the moral law ; 
which law i* a law of my rcafon. I will confccjucntly 
believe certainly the exi/ltnce of God, and a future Uje f 
bcxaute thi* pctfualion lender* immoveable my mural 
principle*— principle* which I cannot reject without 
rendering myleli contemptible in my own eye*. 1 with 
for happiucf*, but I do not «i(h for it without mola- 
lity ; and a* it depend* on nature, 1 cannot wiflt it with 
thi* condition, except by ' 



on a Being who caufea thi* court eiliori between mora* 
lity and happincf*. Thi* foppofition i* founded on the 
Uhint (or neeejfity) of my reaion, and not on my duty. 

" VVe have, however, no certainty (lay* Kant) in 
our knowledge of God, becauic certainty cannot exitl 
except when it i* founded on an object of experience. 
The- philolophcr acknowledge*, that pure reajon t> too 
weak to prove the cxittence of a being beyond the 
reach of our ienfes. The neccifity of believing in God 
i» therefore only fubjecltve, although necefhu-y and ge- 
neral for all thole being* who conform to their duty. 
Tbu n not knwledge, but only a tetief of reaion, which 
lupplie* the place of a knowledge which it impot- 
able (t). 

M i he proof* of natural theology (fay* our phi! 5- 
fopherj taken frcm ttie order and beauty of the uni- 
verlc, etc. me proofs only in appear ana: i hey refolve 
themfclvc* into a bias of our reaion to fuppefe an infi- 
nite intelligence a* the author of all that u poliible ; 
but from tin* bias it doe* not follow that thcie really is 
iuch an Author. To fay, that whatcvci exitt* mutt have 
a cauie, u indeed a maxim a prion , but it is a maxim 
applicable only to expenencc, for one knows not how 
to lubject to the laws of our pcrcepuon* that which, 
i* absolutely independent of them. It i* a* it we were 
to fay, that whatever ex tit* in experience tnetl have an 
experience } but tl»e world, taken as a whole, i* with- 
out experience a* well a* it* citric. It i* much better 
to draw the proof of the cxittence of God from mora- 
lity, than to weaken it by fuch reafoning. This proof 
i* relative. It i* impc futile to know Uiat God cxilts i 
but we caa comprehend how it i* pofbblc to act morally 
on the fuppojittoa of the cxittence (although i.icomprc- 
henhblc) of an intelligent Creator- an exittencc which 
raacriCAL kiasom force* ihe.hhical reafon to 
adupt. Thi* proof not only peifuadet, but even act* 
on tbc conviction, in proportion a* the motive* of our 
actions are coniormablc to the law of morality. 

•* Religion ought to be the meant of vn cue and not 
it* object. Man tiaa not in aimlell lite idea of religion a* 
be hat thai of virtue. The latter has it* pnnopie in the 
mind ; it cant* in ititll, and nut a* tbc mean* of happt- 
qcU ; and it may be taught without the idea of a God, 
tor the puie law of mutanty it a prturi. 

M He who doe* good by inclination doe* not act 
morally. The convene of U>e principle of morality n' 
to make perlonat happiuclt the bans (lj ol Uie will. 
There are cornpaluouate nitttV which feel an internal 
plcaturc in communicating joy around them, and who 
thus enjoy the talittaction ut other* ; but their action*, 
however jutt, however good, have no mural met it, and 
may be compared to other inclination. } to that of 

liojour 



n 



(o) We mutt requeft the reader to obferve that thi* is the language of our cornfpondent. We 1 
clfcwhcre, that Berkeley did not deny the reality of tcnfationt ; and we hope to fbcw by and bye, ttiat Kant u a* 
much an ideahjl a* he wa>, if thi* be a fair view of the Critical Pbilofopby. 

(r.) We have here again taken the liberty to alter the language of our correfpondent. He makes Kant fay, 
" It i* not ihi* % knowlectge, but a belief o( leaion, &c- j" but thi* i» turcly not the author'* meaning. From the 
context, it i* apparent that Kant means to fay, that wc have not, and cannot have, what can be properly called a 
knoiu'.edge of the cxittence of God, but only Iuch a belief of hi* exiitcnce a* lupplur* the plate ot ttu* impothUe 
knowledge. 

(r) 1 hi* ia a very abfurd phrafe. We fuppofc Kant'* meaning to be, that the principle* of bin. whofe ac- 
tion* and folitiout arc influenced by the proiped of pcrtocal happinels, are the rewile of the pure principle* of 
morality. 
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(for csamplc), which, whilft it meets with that 
which is juft and ufcful, it worthy of praife and enciiu- 
ragement, but not of any high degree of efleein. Ac- 
cording to Kant, we ought not even to Jo good, either 
for the pkafure we feel in doing it, or in order to be 
happy, or to render others happy ; for any one of theCe 
addition* (perhaps motives) would be emfyric, and in- 
jure the purity of our morals. A reasonable being 
ought to defire to be exempted from all inclination, and 
never to do his duty but for his duty's fake. ' 

" We <v!ght to ad after the maxims dciived a priori 
from the faculty of knowledge, which carry wiih them 
the ides, of ncccfiity, and arc independent of all expe- 
rience ; after the maxims which, it is in be wifhed, could 
be erected into general iaws for all beings endowed 
19 With reafon." 
FotiUtr -f If ,n '» ■ correft view of the object and the re- 
ecu* fyftem folts of the critical philofophy, and the character of 
him fiom whom we received it permits us nut to doubt 
of its being nearly correct, we confef* ouriclves unable 
to difcover any motive which fhould induce our conn- 
try men, in their rcfearches after truth, to prefer the 
dark lantern of Kant to the luminous torch of Bacon. 
The metaphyseal reader will perceive, that, in this ab- 
ftraft, there is little which is new except the phrafeology; 
and that what is new is either unintelligible or untenable. 
Of which The diftin&ion between knowledge a priori and 
the find*, knowledge a pifirriori, is as old as fpccolation itfelf ; 
anrn'al an j t he mode in which Kant illuftrates that diltinction 
Vn n^** not trom the illuftrations of Ariftotle on the 

fame fubject. The Stagyrite talked of general forms, 
or formal caufet, in the mind, as well as the profeflbr at 
KoeniglbeTg ; and he or his difciples (for we quote 
from memory) compared them to the form of the fta- 
tue in the rough block of marble. As that -form is 
brought into the view of the fpcttator by the chiffel of 
the ttatuary, fo, faid the peripatetics, are the general 
formj in the mind brought into the view of confeiouf- 
uefs by fenfation and experience. 

Such was the doctrine of Ariilotle and bis difciples, 
and fuch feems to be the doctrine of Kant and his fol- 
lowers ; but it is either a falfe doctrine, or, if it be true, 
a doctrine foolifhly expreffed. A block of rr.arble is 
capable cf being cut into any form that the iUtuary 
plcafes ; into the form of a man. a horfe. an ox, an aft, 
a fim, or a ferpent Not one of thefe forms therefore 
can be inherent in it, oreffential to it, in opposition to 
the sell ; and a gttieral form, including all the animals 
under it, is inconceivable and impoffiblc. In like man. 
tier, the human mind is capable of having the ideas of a 
rircle, a triangle, a Cquare, of black, white, red, of four, 
fweet, bitter, of the odour of a rofe, and the (tench of 
• dunghill, of proportion, of mufical founds, and of a 
thoufand other thing*. None of thefe ideas therefore 
can be effential to the mind in oppofition to the reft ; 
and every man, who is not an abfolute ftrangcr to the 
operations of his own intellect, knows well that he 
cannot think of a thoufand things at once ; or, to ufe 
the language of philofophers, have in his mind a general 
idea, comprehending under it a thouiand things fo dif- 
eordant as colours and founds, figures, and fmcll*. If 
therefore Kant means to affirm, with Plato, that, pre- 
vious to all cxpciieBce, there are acbtally in the* mind 
general formj, or general ideat, to which fenfation, or 
experience} give* aa opportunity of coming into view, 
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he affirms what all men of reflection know to be falfe. 
If he means only to affirm, what feemj to have been 
the meaning of Hriltotlc, that particuhu fenfations give 
occafion to I he intellect to form general ideas, he ex- 
prrffet hirftlclf indeed vtiy ilrangtl) ; but his doctrine 
on this tubje:' differs not cflcntially from that of Lacks] 
and Rcid, and many other eminent metaj hyficians of 
modem tunts. Of abstraction and general idea* we 
have given our own opinion clfewhtre <See MtTArHy 
sirs, tmcytl. Pert 1. Lhap. iv.), and (hall not here re- 
fame the fubjeot. 5j 

But when Kant fiyi that his ideas a priori a-e uni- improper 
verfal, aiui nertffdrj, and that their cc 
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he feenit by the word ulea to inran what more accurate ttL!m » 
writers exprefs by t he ttim prvpofition. There ire in- 
deed two kinds of proporitiuiu, of which ■ both may be 
trtie, though the one kind exprefTcs necrffary and uni- 
verfal truths, and the other fuch truths as are contin- 
gent and particular. (See Metaphysics, Eneyel, 
Part I. Chapter vii.) Propofitiuns directly contrary to 
thofe which exprefs particular and contingent truth* 
may be eafily conceived ; whiltt fuch as are c»<n- 
trary to ncccflary and uiu'verfal truths are inconcei- 
vable and impoiliblc ; hot we doubt whether any idea, 
in the proper fcnle of the word, has a contrary or, a* 
he exprcffcd it, a lonvrrfe. Nothing is not contrary to 
fabjiance, nor black contrary to while, nor four contrary 
la fweet, nor an iailt contrary to an ell. Nothing i* 
the negation of fubllancc, and black the negation of 
white ; lour is different fiom fweet, an.l an i tch it \eU 
than an ell ; but between thefe different ideas we perceive 
no contradiction. 

That Kant ufes the term idea in (lead of propjtiinn, 
or fomc word of Similar import, is farther evident trom 
his inftances of the boufe on Jire, and the manner in 
which we team that any two bodies added to any two 
other bode* will conltantly make the fum of fur hi. 
diet. If it be his will to ule the terms a priori ar.d a 
pojieriori in the fcnfe in which other metaphyiictans ufe 
the terma necejfary and contingent, we can make no other 
objection to his dillinction between thele two ptopoii- 
tions, but that rt is expreffed in very impioper lan- 
guage. The houfe might certainly be on Jire or nil on 
lire it but twice two bodies to/// always make the fum- 
of four bodies, and cannot pofubly make any other lum. 

The truth of this laft proportion (he fays) we can- 
not have learned from experience, becaufc experience, 
being always limited, cannot polBbly teach us what is 
Hfrfiary and univrrfa/. But this is egregious tritting. 
The experience employed here is not limited A child 
unqutttionably learns the import of the terms of nu- 
meration, as he learns the import of all other tcims, by 
experience. By putting two little balls to two little 
balls, he learns to call the fum four balls. After two 
or three lefTon* of this kind with different bodies, his 
own reflection fuggeits to him, that the fum four has 
do dependence upou the fhape or confidence of the bo- 
ons, but merely upon the imitviduality of each or their 
numerical difference; and individuality, or uameitcal 
differenoe, is as completely exemplified in two bodies 
of any kind as in two thouiand. 

All the truths of pure mathematics (fays Kant) are W ;thft» 
a priori. If he means that they are all necejfary, and eonfe- 
that the contrary of any one of them is inconceivable, 
he affirm* nothing but what i* true, and has been known 
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to all m?thematicia«> thefe two thotfand years. ]lut, 
if he mern* that they are inuie truitu, not discovered 
by induction or ideal mcafuremcnt, hia meaning is tic- 
monftrably falle. (See IkduCTIOn in this Supplement.) 
When he fays, that it it not txfxrumt which *lcovct» to 
ui that we (haJi always have tlie furlace ot the pyramid, 
by multiplying it* bait by the tliiid part ot its height, 
be i* right, if by experience he meant the actual mea- 
furrmcut of all podible pyramids; but tuiily he cannot 
mean that the truth of thi* mcaiurcmcut it innate m 
tbe mind, for it is in fact not a true but a falle mea- 
furement(c). The bafe of a pyramid multiplied by 
the third part of its height gives, not the furtacc, but 
the fulid content* of the pvramiJ ; and he who under* 
{land* the proportion on which thi* truth is immediate- 
ly built, know* perfectly that Euclid pro.eu it by a 
feiict of ideal raeafurement* of thofe pat titulars io which 
all pyramids ncceffarily agree. 

Kant feem* often to confound lenfation with expe- 
rience s and if by experience he means jtnfaiion, when 
be fay» that pure Inoiuledge, a /ran, in that which ia 
absolutely without any mixture of experience, he talka 
nonfenfe ; for the moll fpiritual notion* which men can 
form are derived from the operation* of the mind on 
idea* of fenlation. To the retl of the paragraph, te 
fpe&ing pure knowledge, we have baidly any objection 
to make. Locke, the great enemy of umatc ideas, 
taught, befoic Kane was born, that our knowledge de- 
pends upon our organization and the faculties of our 
mind*, as much as upon imprclliiins made on the fenlcs 
al extra ; that if our orgaus of lcide were Uilkrcnt 
from what they are, the taftc of lugar might be bitter, 
and that of woirowood (sv ect ; and that if we had not 
memory, and could out mud fy and arrange « 
all progiefa in knowledge would be impofliule 
talks of 



When our author talks of lime and /pact as the t-.ro 
„or (aite li cffciituil forvu of the mind, we are not lure that wc 
v iertimu. uuderftatid him. Wc have Ibewn elfcwhere, that a 
con loom intelligence may be conceived which has no 
idea* either of fpace or of time (fee MfcTA.ru ysics, 
Eneytl. n" 1 82, Sec. and 2cy, &c) j and he who cau 
affiim, that if extcfilion were known to us only by ex- 
perience, it would be poflible to conceive fetuiblc objecia 
without fpace, hat never attended to the loice ot w hat 
philofophers call tbe nffociaiton of idea-i in the mind- But 
wtat it here meant by fenfLJe object* ? /tic they ob- 
jects of touch, talle, or fu.elli Object* of touch cannot 
indeed be conceived without Ipice ; but what extent uf 
fpace it fof gelled by the taitc ol lugar orthex.dour o/ 
a role ? 

When Kant talk* tf the firm fj>ace enabling us to 
attiibotc to external objects in pcr'trabilily, n.el'iuly, ,\c. 
be lalkt at randem; and another oaii ma), with at 
much pr< pi:ety, and peihap* mere truth, ilium the 
conwilc ol hit. propcfaione, and lay, thai it is tJic im- 
penetrability and ttlnlii), &c. ot ratrinal oLjcc:.. tlu 
enahk u» lo (oim the idea cMiiijfme, aid U.c inec'el- 
fiou el fomc objects, compared witii the permanence of 
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otbeit, that enables us to form the 
Cd time. 

On the two or three next paragraph* it it not woith, 
while to detain the reader v.iih many re < aik*. 1 hey 
abound with the fame uncouth and obfeure phrafeolo- 
gy, and the fame idle dill met ion* between iueat a pnsri 
and a fxjliriuri. In n" 1 1, he attirmt, that the ihrce ( 
followiug pro'xjfilions (a body u heavy, wood it iombuf. g^ij^ 
title, anJ the three angiee of a triunglt are equal to i<u>» 
right ang'ej J are all ;.eccl!*ry judgmcntt. In ODC fenfe 
this aliirmation it true, and in another it it falie. We 
cannot, without fpeaking uninielhgibly, give the name 
tody to any fubllauce which it not heavy ; and wc i 
not acquainted with any kind of wood which it not cc 
buliibic , but furcly it it not impofiiblc to conceive a 
fubitancc extended and divilible, and yet not heavy, to 
which the name body might be given without ablurdity, 
or to conceive wood at incombutiiblc at the mineral 
called ejiejiot. That the three auglet, however, of a 
plane mangle can be either more or left than equal ta 
two right angle*, ia obvioully impeiflible, and mutt be 
perceived to be to by every intelligence from the Su- 
preme down to the huir.an. '1 he three proportion*, 
theiefore, arc not ui the fame kind, and ihould not 
have been clafiied utukr the lame genu* of netcjfurj fyn- 
thctic judgment*. 

In the critique of pure rcaibn, Kant feem* to teach 
that all dcmomtrative science mull proceed from gene- 
tal principles to particular truths, rlence hi* forme of 
the uuderttandiiig, and hi* categoritj, which, according 
to one ol iu> pupil**, ''he m our undcrtianding a** Or TV- 
pure notion* j priori, or the foundation of all our know-'*-** 
ledge. 1 hey are neeejfary forms, radical notions, uf 
which all our knowledge mujl be compounded. But 
this it directly contrary to the progreft of the human 
tniud, which, at we have (hewn in tbe article Inouc- 
Hon, all cad y referred to, proceeds, in the acqtulitioD 
of ever) kind of knowledge, from particular truth* to 
general principle*. 'thi* tranfeendental jbu./.phy of 
Kant'*, tliereiore, invert* the order of nature, and i* at 
Little, calculated to promcte the ptogreh. of lciencc at 
the lyUugiftic f)Ucm of Aniloile, which was likewue 
built on ailtgona or general Jbimj. Hit tranfiendental 
tjlheiic, which, according lo Di VVilueh, is the know- 
Ic i ge a p' lati ol the rules oj fenjultott, ieeilit to be a 
contradictory expicilioi), it it imphct that a man may 
ki.ow the laws ot icnlatiou, w.thout paying the fmalklt 
attention to the oigai.sot lenic. 

That we know object* omj t y the manrcr in which 
they afreet us, ;>nd nit at they arc in thcnJelvet, it a 
tltSlh admitted, wc believe, by all phitofiphers, and 
eenainly uy Lea.ke and Ktiel ; bul wIkii Kant layt 
that «e know nothing e.t the teaity ot the cbjeC'.t 
which affect our fenfet, he feeoil to be (mgularly para- 
doxical. Bcikeley Lin UH, lite naiit u geuhji.* KiealtA 
pcrhaci that eter wiole, contend* ittcnuoully ior ti«e 
exf.'.euee ot a Catife oi our teuiation* diltinct fiom our 
own rnmdt ; HC oecaule he think* uiett matler a caule 



(c) 'ills may look like cavilling, a* the blunder may lie eithrr Katt't or our correfpotdrnt'*. though 
of them can le iiippeicd ignoitt t ol the ire t bed tint; luring the ii liter of a pyramid Weaffure the reader, 
however, that we do r.ot mean to cavil. Wc admit tlsct boeS l\?.nt and our corVelpondent know pei^ectly well 
bow to meaf-itc the furface ot a pytamid ; fcm f rd lliat kr.< whi ^e been timaSe in their mind*, sure cannot ce>fl- 
ciive the pe ffibiliiy of tLcir fallirg bto iLe blurder 'I I • Ik.ndcr, tbcitfore, thctgh the ofiipr ng of mere in- 
■cHtrte nee, feem* to be a complete confutation of the dcctru.e. 
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inadequate to this effecs, he conclude*, that every rea- 
ction of whL-h we an; confcious it a pr>wf of the im 
mediate agency of the Deity. But Kmt, a* we fhill 
perceive by a id bve, nukes the exifteace of Got] and 
of matter cq-Mlly problematical. Indeed he fiv« 



of the dcteftable doctrines which have been dragged 
from its bottom. Kuough ha» beeii laid clftwhcre to 
convince the theoretical reafon of the found minds of 
our countrymen of the esjilcnCC of one omnipotent, in- 
Bnitely wile, and perfectly good li.'mg, the author : 
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prefaly, that beyond thing* fenfiSle we can only have upholder of all thing* (dee Euyct. Mb r apursics, 
opinio™ or bttitf ; but thing* fenlible, aa every one Part III. Chip, ti and I hkologv, Part I. ScA. i.). 



l6 kn >w», are nothing more than the qualities of object*. It may not. however, be altogether ulelefs to point out 
TetvWn y It mould feem that the greater number of wonders to the reader how completely Kant confute* himfclf, 
of thr >, . which Kant has found in our primitive knowledge and even in the Own abtlraCt that we have given of his 
wardiathe- '° ^"hie* of our mind, the greater number of fyttem. t y 
tfg^ proofs ouffht he to have found of the exiftence and at- Among his cattgoru-i, or fundamental ideas, which con- 
tributes of one Firlt Caufe : but fo far is this from be- are neeffarily formed in the mind, lie exprefaly reckons l'^' 
wig the cafe, that we have feen him reftmg the evi- caufe and e/al : but in vi.ious article* of this work, it 
deace of this mod important of all truths, either upon ha* been proved beyooi the poQibility of contradiction, 



the moral fen fe. which our patfioM and appetite; fo ea- 
fily alter, or upon the intuitive perception of abflrad 
rnor.il rectitude ; a perception which thoufands, a* vir- 
tuous and as profound as he, have considered as imoof- 
fiblc. Our philofophcr's proof of a God is nothing 
more than his perfuafton that happinefs is connected 
with viitue by a Heing upon whom nature depends; 
and he fays cxprefsiy, that this pi oof carries conviction 
to the mind in proportion as the motives of a man's ac- 
tions are conformable to the law of morality. Thi.* be- 
ing the cafe, the reader cannot he much furprifed, when 
he is informed that feveral of Kant's difciplet on the 
continent have avowed tbemfetves Atheitla or Spiiio- 
zifts. We have elfewhere (fee Illuninati, n*37.) 
mentioned one of thofe gentlemen who was lately dif- 
miflcd from his pmfeflbnal chair in the univerlity of 
Jena, for making God nothing more than an ahjlraR 
idea, derived from our relations with the moral world. 
Hi* fueceffor, a Kantifl likewife, when it was tol-J in 
hi« prefmce. that, during one of the maiTacrcs in I'a is, 
David the Painter fat with his pencil in his hand, en- 
ding the fufTering* of the unfortunate wretches, and. 
trying to paint the e vpreffions of their agonies, exclaim- 
ed — " What force of character ! What fublimity of 
foul !" That this wretch mutt be an Atheilt, likewife, 
folbw* of courfe from Kant's principles ; for it is not 
eorceivable that he perceives any connection between 
happinefs and virtue. 

That Kant is an atheift himftlf, we have not learn- 
ed, though his doctrine leads thus naturally to atheifm, 
and though in his work called Too-end Lehr.1, page 
I So, he makes the following ftrange obfervation upon 
oaths : " At it would be abfuid to fwear that God 
exitts, it is (till a queftion to be determined, whether an 
oath would be poffible and obligatory if one were to 
make it thus -//war cn tie fuppofition that God exifit. 
h is extremely probable (Cays he), that all Jincere oaths, 
taken with r-jletUon, have been taken in no other 
fenfe!" 

It is not our intention to plunge deeper into this 
it to enter into a formal ce 



that no femfiUt object is lit: true m. taphyfua! caufe of 
any one event in nature j and indeed Kant himlclf is at 
much pains to Ihew that h it lalegoriei or ideas a priori 
it not ideas of fenfation. i nacmutt therefore, upon 
his own principles, be cautes which arc mot the object* 
of fenfe or experience ; aiid by tracing theie caufe, back- 
ward, if there be a lucccfitou of them, wc mutt arrive 
at one felf-cxiitent caufe, by a demunilration as*coin- 
plcce as that by which Euclid proves the equality of 
the three angles of a plane triangle to (wo right angles. 
We have no other evidence for the truth of geometrical 
axioms than the laws of human thought, winch compel 
us to perceive the impo£fibdity of tuch proportions be- 
ing filfc. According to our philoiopher, we have the - 
very fame evidence for the reality of caufes and effects 
which ate not the objects of fetue. The coukquence - 
is obvious. a g 

Kant's political opinions are faid to be tolerably mo- Hi» mors, 
derate, though he betrays, what we mutt thinks an ab- u «y " 
furd confidence in the unlimited pcrfntdiiity of the hu. v, l» ,l,t • 
man mind. On hi* morality our valued corrtfpondent 
has bellowed a much larger lhare of his approbation 
than we can alio*' it of ours. Kant fcetns to contend, 
that the actions of men mould be directed to no end 
whatever ; for ha exprefaly condemns, as an tnd of ac- 
tion, the purfuit either of our own happinefs or of the 
happinefs of others, whither temporal or eternal ; but 
anions performed for no purpofe arc furely indications 
of the very eflence of folly. Such actiooi are indeed 
impofubic to beings endowed with rcafon, pailont, and 
appetites; for if there be that beauty in abitract virtue* 
for which Kant and the Stoics contend, it cannot be 
but that the virtuous man muft feci an internal plcafurc 
when he performs a virtuous a&ion, or reflects upon his 

Sit conouet. He who makes his temporal intcrclt the 
e rule of his couduA, has indeed no pi cud lions to 
the character of a virtuous man ; but as the morality 
of the gofpel has always appeared to us fufhctwitly pure 
and difuiterettcd, we think a man may, without devia- 
ting into vice, have reipect unto " the recompeoce ox 
luturc reward." 




P H O 

PHOSPHORUS (See Chemistry Index, Supple- 
stf.) hu lately been employed as a medicine by At> 
phonfos Leroi, profeffor at the Medical School of Paris. 
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l- Phofphonis adminiftered internally in confumP* phofj^. 
tive difeafes appears to give a certain degree of activity 
to life, ;■: d to revive the patient?, without railing their 



Its eflofts, in a variety of cafes, are thus defctibed in pulfe in the fame proportion. The author relates fe- 
.a- H.JI~- J. u eu.--i Pi:/._...^ , 7J)8 . vera! mtUncea that occurred to him b the courfe of hit 
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l»h««j>ho. pn&ice; tme of which i* a* follow*: Rem* called to at- 
, tend a woman, at the point of death, who wai quite 
out by a confumptive dit'order, with which (he 
had been arilieteJ for three year*, in compliance with 
the earned defire of her htUband, who rcquettcd him to 
give Iter lome medicine, he compofed our of a portion 
of fyrup diluted with water, in which a few dick* of 
phofphorua had been kept. Next day the woman fuuni 
berfclf much better. She wa« revived for a few day* ; 
aiid did not die till about a fortnight after. 

2. He himfclf, a» he ack.no a-Icdge*. wat fo impru- 
dent at to take two or three grains of iohd phofphorux 
combined only with treacle, and experienced the mod 
dreadful fymptoma. At rirft he felt a burning heal in 
the whole region of the ftomach. That organ feemed 
to be filled with ga» which « leaped by the mouth. Be- 
ing dreadfully tormented, he tried to vomit, but in 
vain ; and found relief only by drinking cold water from 
time to time. Hie lineal) ienfationt wc/c at length al- 
layed ; but next morning he feemed to he endowed 
with an aftonilhint; miifcuUr force, and to be uiged 
with an almoil irrefittiblc iupulfc to try ita energy. 
The effect of ihi* medicine at length ccaied, add* the 
author, i la fuite J*uk frU fj fm viJrrt. 

a. in many cafct the author employed, and ftill em- 
ploy*, phofphorut internally, with great benefit, to re- 
Uore a.i'l revive yoong peri on* exhausted by caceffe*. 
He divide* the p)M>fphorua into very fmall particiea, by 
Shaking it in a glafs filled with boiling water. He 
continue* to (hake the bottle, plungir.g it into cold wa- 
ter, and thu* obtains a kind of precipitate of phofpho- 
tu«, exceedingly fine, which he bruifci Qowty with a 
little oil and fugar, or afterward* employs aa liquid 
electuary, by diluting the whole in the yolk of an egg. 
By meant of this medicine he haa effected atlonifhing 
cum, and rcllored the ttrcngth of hia patient* in a very 
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4. In malignant fevera the ufe of phofphorua internally, 
to check the progrcfa of gangrene, has fucceedeij be- 
yond expectation. The author relate* fevci.il iniaucv*. 

c. Pellcticr told him, that having left, through ne- 
gligence, fome phofphorua in a copper b»fon, that metal 
wa< oxydated, and remained fufpcndeil in the water. 
Having thoughtlcfiJy thrown out tlie water in a fmall 
court in which duck* were kept, ihd'e animal* drar.k 
of it, and all died. Mm It malt (fay* the authoi ) 
rowrit ioutrt fet jVmillet jufifue au tlcimtr in/iaml de fa 
vie. An obfervation which accord* with the effect ex- 
perit need by the author. 

6. The author relate* a fact which prove* the ailo- 
nilhing diviftbibty of phofphorut H»vmg admiuitter- 
ed to a patient fome pill*, in the compofition of which 
there wa* not more than a quarter or a grain of phot 
phoms, and having had occafion afterward* to open 
the body, he found all the internal part* lumiuou* ; and 
even the hand* ol the ptrfon who had performed the 
operation, though wa!!.ed and well dried, retained a 
phofphorir fplendor for a long time after. 

7. The phofphoric ?cid, employed a* lemonade, hat 
been fcrviceable to the author in the cure of a great 
number of difcafc*. 

8. Leroi afTures u* that he oxydated iron with phof- 
phoru*, and obtained, by the common mean*, a white 
oxyd, almoft irreducible, which he think* may be em- 
ployed with advantage in the art*, aar 1 



painting with oil. and in eaaraeL in Head of ike whiia HuU*. 
oayd of lead. Thia white oxyd of iron occafioncd "J 
violent retching* to the author, who ventured to place ",'*'* 
a very lmdl particle of it on hi* tongue. He doe* not ' j 
hetitite, therefore, to conGJcr thit oxyd aj a tcrriSle 
poifun. He wa* not able to reduce it but by rixcJ 
alkali and the glafa of phofphorua. 

y. The author affert* that, by mean* of phofpho- 
rut, he decorapofed and feparated from their bafe* the 
fulphuric, muriatic, and uilric acid* | that by hela of 
the phofphoric acid he tranfmuted eartha ; and that 
with calcarcou* earth he can make, at pleafure, co<j- 
derable quantities of magnclia. He declare*, that to 
bin labour* on phofphorua he i* indebted for proccilc* 
by which he effect* the dilupation (of ere la frite) of 
rubie*, the fufion of emerald*, and the vitrification of 
mercury. 

We agree with the editor of the refoe&able Mifcel- 
4any •, from which we have immediately taken thia 
tide, that Britilh practitioner* will do well to ufe their,,** 
wonted caution in the application of fo powerful a re- Val a. | 
mcdy. Indeed we conuder it a* fo very bat,ardn(u a 
rem e dy, that we had rcfolvcd to make no mention of 
it, till we found it transcribed into varioua journals both 
foreign and domeflic, and thence began to fufpeCt that 
we might be accufed of culpable negligence, were we 
to pal* unnoticed what had attracted the attention of 
fo many of our fellow-labourer* in the field of fcicncc. 

pHoifHOM)*, in aftronomy, i* the morning flax, or 
the planet Venu*, when (he rile* before the fun. The 
Latin* call it Lueiftr, the French £file de berger, and 
the Greek* Pbaj'phorat. 

PHOTOMETER, an apparatu* for meafuring the 
intcnlity of light, and likewtfe the tranfparency of the 
medium through which it paflrt. Inftrumcnu for thia 
purpofc have been invented by Count Romford, M. 
de Sauffurc, that eminent mathematiciau and philo- 
fopher Mr John Leilie, and other*. We fhidl content 
ouifelvet with dclcribing in that pl. ee the photometer of 
Count Rumford, and the inftniment to which Sanfurr 
give* the name of diapbanomiter. Mr Lellic'* •» indeed 
the fimplcll inftrumcnt of the kind of which we have 
anywhere met with a description ; but it meafure* only 
the momentary intenGrie* of hght ; and he who wifhea 
to be informed of it* coudrudion, will find that informa- 
tion in the third volume of Nicholfun't Phdofophical 
journal. 

Count Rumford, when making the experiment* which 
we have noticed in the article La Mr (Sufpi.), wa* led, 
llcp by It., 1, to the conduction of a very accurate ph»- 
tomtier, in which the fttadows, inftcad of being thrown 
upon a paper fprcad out upon the wainfcot, or lide of 
the room (Sec page 64 of thi* volume), are projected 
upon the infide of the back part of a wooden box 7 J 



The light 



Miches long, and j| incite* deep. 



1 . 



it admitted into it through two 
in the front, placed fo a* to form an 



iuchea wide, 1 
the clear, 
horizontal tube* 

angle of 6o" ; their axe* meeting at the centre of the 
field of the inArumcnt. In the middle of the front of 
the box, between thefe two tube*, t* an opening thro' 
which it viewed the field of the photometer (See fig. 
I.). Thi* field is formed of a piece of white paper, 
which i* not fattened immediately upon the infide of 
the back of the box, but 
of very 



f the box, but t» parted upon a fmall pane 
1 ground glafa ; and thi* glafs, thut covered, 
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it let down into > groove, made to receive it, in the 
back of the box. The whole infide of the bos, except 
the held of the inftrument, it painted of a deep black 
dead colour. To the under part of the box U fitted a 
ball and forket, by which it io attached to a ftand 
which fupporta it j and the top or lid of it it fitted 
with hinges, in order that the bo* may be laid auke 
open, as often at it i* neccflary to alter any part of the 
machinery it contain*. 

The Count had found it very inconvenient to com* 
pare two (hadows projected by the fame cylinder, at 
thefe were either neceflarily too far from each other to 
be compered with certainty, or, when they were near- 
er, were in part hid from the eye by the cylinder. To 
temtdy this inconvenience, he now makes life of two 
cylinders, which are placed perpendicularly in the bot- 
tom of the box iult deffribtd, in a line parallel to '.he 
back part of it, diilant from this back 2/4 inchet, and 
from each other 3 inchet, rreafuring from the centre* 
of the cylinder*; when the two lightt made ufe of in 
the experiment are properly placed, thefe two cylinder* 
project four Ihadowt upon the white paper upon the ui- 
iide of the back patt of the box, or the jlehi of the in- 
flrument ; two <»f which fhadowa are in contact, pre- 
cisely in the middle of thit field, and it it thefe two 
alone that arc to be attended to. To prevent the at- 
tention being diitrac^ed by the prefencc of unneccdary 
objeilt, the twooutfidc lhadows are made to difappear; 
which it done by rendering the field of the inftrument 
Co narrow, that they fall without it, upon a blackened 
f-irfacr, upon which they are not vifible. If the cy- 
linders be each ,\ of an inch in diameter, and 2 re inchet 
in height, it will be quite fuificicnt thtt the field be 
SvtJ inches wide ; and as an unneceflary height of the 
field id not only ufeleft, but difadvantagcous, as a larjje 
fur (ko( of white paper not covered by the fhadows pro- 
duces too llrong a glare of light, the field ought not to 
be mote tlian of an inch higher than the topt of 
the cylinders. That its dimcnfiocs, however, mav be 
oecaliotially augmented, the covered glafs fhould be 
made j{ inchet long, and at wide at the bos is deep, 
viz. 3 1 inches ; lince the field of the inftrument can be 
reduced to iis proper fi/c bya fcrecn of Mack pafteboard, 
interpifed befnTe the anterior futface of this covered 
jrlafs, and refting immediately upon it. A hole in thtt 
pafteboird, in tlie form of an oblong fquare, I T " ff inch 
wide, and two inches high, determine! the dimenfiont, 
and forms the boundaries of the field. Thit fcrecn 
mould be large enough to cover the whole infide of the 
back of the box, and it may be fixed in it* place by 
meant of grooves in the fides of the box, into which it 
may be made to enter. The pniUion of the opening 
above-mentioned it determined by the height of the 
cylinders ; the top of it being rV of an inch higher 
than the topt of the cylinders; and at the height of it 
is only two inchet, while the height of the cylinder* it 
2tV inches, it it evident that the lhadow* of the lower 
part* of the cylinders do not enter the field. No in- 
convenience arifes from that ciicumltaoce; on the con- 
trary, fcveral advantages are derived from that 



That the lights may be placed with facility and pre- 
cifion, a fine black line is drawn through the middle of 
the field, from the top to the bottom of it, and another 
( horizontal) line at right angles to it, *t the height of 
the top of the cylinders. When the toot of the iba- 
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dotrt tojch this laft mentioned line, the lights are at a 
proper height ; and farther, when the two ihadowt are 
io contact with each otlter in the middle of the field, 
the lights arc then in their p-opcr dircAions. 

We have faid that the cylinders, by which the flt*. 
dows arc projected, are placed perpendiculaily in the 
bottom of the box; but at the diameters of the Ihadowt 
of thefe cylinder* vary in fotne degree, in proportion as 
the tight* are broader or narrower, and at they are 
brought nearer to or removed farther from the phots- 
meter, in order to be able in all ctfes to bring thefe Iha- 
dowt to be of the fame diameter, which it very advan • 
tageout. in order to judge with greater facility and cer- 
tainty when they are of the lame denlity, the Count 
renders the cylinder* moveable alwut their axes, and 
adds to each a vertical wing , ; of an inch wide, T V of 
an inch thick, nod of tcjual height with the cylinder 
itfclf, and fitmly fixed to it from the top to the bot- 
tom. Thit wing commonly lie* in the middle of the 
lhadow of the cylinder, and at long su it remains in that 
fituption it has no effect whatever; but when it is ne- 
cefTary that the diameter of one of the fhadows Ik in- 
crcsled, the correfponding c> linder i* moved about its 
axis, till the wing juil delcribtd, emerging out of the 
fhadow, and intercepting a portion of light, brings the 
lhadow projected upon the field of the inflrinncnt to 
be of the width or diamctci required. In this opera- 
tion it is always neccflary to turn the cylinder outwards, 
or in fuch a manner that the augmentation of the 
width of tl« lhadow may take place on that tide of it 
which it oppofite to the lhadow correfponding to the 
other light. The neceflity for tlut precaution will ap- 
pear evident to any one who has a jtitt idea of the in- 
ftrument in qucttion, and of the manner of making ufe 
of it. They are turned like wife without opening the 
box, by taking hold of the ends of their axes which 
project below its bottom. 

At it is abfolutcly ncceflaiy that the cylinders mould 
oonftantly remain prectfely peqicndicular to the bottom 
of the box, or parallel to each other, it will be belt to 
con II nidi them of brafs; and, inttcad of fixing them im- 
mediately to the bottom of the box (which, being of 
wood, may warp), to fix them to a ftrong thick piece 
of well hammered plate brafs; which plate of brafs may 
be afterwards fattened to the bottom of the box by 
meant of one flrong fcrew. In this manner two of the 
Count's belt instruments are couftructed ; and, in order 
to fecure the cylinders ll ill more firmly in their vertical 
portions, they are fiimifhed with broad flat ringt, or 
projections, where they rc!t upon the brafs plate ; which 
rings are r 'n of an inch thick, and er»ual in diameter to 
the projection of the wing of the cylinder, to the bot- 
tom of which they afford a firm fupport. Thefe cy. 
Under* are hkewile forcibly pufhed, or rather pulled, 
againil the brafs plate upon w hich they reft, by means 
of comprelTe 1 fpiral fprings placed between the under 
Gde of that plate and the lower end* of the cylinders. 
Of whatever material the cylinders be conilruCtcd, and 
whatever be their formt or dimenfiont, it is ablolutcly 
neceffary that they, as well as every other part of the 
photometer, except the field, fhould be well painted of 
a deep black dead colour. 

In order to move the lights to and from the photo- 
meter with greater cafe and precifion, the oblerver 
(hould provide two long and narrow, but very ftrong 
aod ftcady, tablet; in the middle cf each of which 
Z z there 
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there it a ftraight grnove, in which a Aiding carriage, tome fteady light, of a proper degree of ftrength for I 

upon which the light U placed, it drawn along by that purpo r e, be a (Turned a* a ftandard by which all 

meant of a cord wh-eh is fattened to it btfore ami be- others may be compared. Oar author found a good 

hind, and which, pairing over pulleys at each end of Argand't lamp much preferable for thil purpofc to any 

the table, gciet round a cylinder; which cylinder it fur- other lamp or candle whatever. A« it appear*, he 

nilTied with a winch, and i* lb placed, near the end of lay*, from a number of experiments, that the quantity 

the table adjoining the phot omrtei, that the obferver of light t mil ted by a hunp, which burnt in the fame 

can turn it about, without taking hil eye from the field manner with a clear flame, and without /mole, is in all 

of the inllrumerjl. calet as the quantity of oil cor.fumod, there it much 



icafon to fuppofe, that, if the Argand's lamp be fo ad- 
jutted at always to OMlfunte a given quantity of oil in a 
g ven time,, it may then be depended 0:1 a* a jult lland- 
ard of light. 

In order to abridge the ralr elation t neccflary in thefe 



Miuy advantages ate derived f'am thii arrangement : 
Fir!^, the obferver can move the lights as he rind* ne- 
ctary, without the help of an afli iant, and even with- 
out removi: g hi* «.ye from the liadow*; fecondly, each 
light is alvravs piceifeiy in the lint of Jirection in which 

it ought to he. in order that the fiudow* may br in inquiiie*, it will always be advantageous to plate the 

contact in the middl- of the vertical plane of the pho- ft-ndard lamp at the di tanrr of 1 ">o inches from the 

IOmeter ; and, thin.!)-, the lliding motion of the lights pi. >tometcr, and to aflame the intenlity of its light at 

being prrfeitly (oft and gentle, that motion produces it« fource equal to unity ; in this csfe (c tiling this rtind- 

litt!e or 110 effect u'.on the lights thcratelves, eithct to ard light A. thr intenftty of the Ight at its fource 

incrcife or J irnitii<h thcil btilluncy. S(S li and the diftance of the lamp from the t-eld 

Thife table ro'itt b- placed at an angle of f>o de- of th; photometer = m — loc), the intenlity of the 
grers from ei. h other, anl in fach a li:nat:un, with re- . , * 

fpect to the photometer, that line. drawn through their illumination at the field of the photometer (=-) (Set 

roridlet, in 'the direction of their length*, meet in a Lamp, p. 67. of this volume) will be cxprcOcd by the 



point exa'tly undrr the middle of the vertical plme or 
ftcld of the ohotor-.etcr, ■nid from that point the dillan- 
ce a of the lights are meafiircd ; the fide* of the tables 
being divided into linghfh inches, airi a vernier, (hew- 
ing 'enths nf inches being fixed V e ich of the Hiding 
earmges upon which the liqh'i are placed, and which 
are fn contrived that they may be 1 ailed or lowered at 



fraction 7^3 =: tsirro; am * tue 'elative intcnfity of 
any other light which is compared with it, mav be 
found hy the following proportion : Calling this light 
B, putting jr = its inteniity at its fource, and n — it* 
dubnee, from the field 01" the photometer, exprefftd in 
. y * 

is ------ 



are to contriver, that tftcy may De laited or lower a n £ m ; h 3j . . J _ ft . fc 

pltafurc; fo that the light* may headways in a hon- 0 n' m" 

onul line with the tops of the cyliu krs of the photo- article Ljtatr referred to ; or, inltead of - , writing 

•« t M 

alue = t B>?3!ri ' c be ~ = YcJs-i ; and con- 



meter. 

In order tha 



the two long .111 narrow tables or plat- 



it > v;i 



{ormt, isA drfc r ibed. may iemri'1 i:rmoveabl 
proper petition*, they are both firmly fixed to tli 



n I hear 
d 



feqo-ntlv y is to t as n' is to 10:00; or the intenfity 
of the light B at its fource. r* to the intcnfity of the 



which Alports the photometer; and, in ordei that the ftandard light A at iis fource, as the fquarc of the ditlar.ee 
motion of the carriages which cany the light* may be of the light H from t 



fnft and gentle as pnfiiblc, tlicy are made to fide 
upon p»ra!!i! brals wires 9 incht* afunder, about of 
an inch in diimeter, and well polithtd, which arc ftrctch- 
ed out upon the tables, from one end to the other. 

The (tructure of the apparatus w:ll be cleaily under- 
ttood by a bare infpection of Hate XI. I. where fig. 1. 
is a plan of the intide of the box, and the adjoining 



the middle of the field of the intlru. 
ment, exp'eflcJ in iucnVs, it to 10300} and hcccc it i* 



J = 



S£ 

1 :coo* 



Or, if the li>rht of rlie fun, or that of the mom, be 
compared with the light of a given lamp or candle C, 
the rcfult of luch corr.paiifon may beil be eaprefied iu 
P Rrts r of the photometer. Fig. 2. Flan of the two words, by faying, that the light of the ceU:lial luminary 



tables belonging to the photometer, 
of the phntoineter on its 



Fii 



Fig. r. Th* l>ox 
f. 4. Elevation of 



in <|Uc!tion, as tbt fur/act of the earth, or, which is the 
lame thing, at the held o' the photorr.cter, is etjuil ta 
the light of the irivxn lamp or candle, at the d.jlja.t 
Jlun.i by llye experiment ; or, putting a = the intenfity 
of the light ot thii lamp C at it* 1 ounce, and p S its 
dillance, in inche*, from the field, when the Inrdowj 
coriclponding to this li»;ht, and tlut con-tfpondmg to 
the celeilial luminary in quellion, ate found fa be of 
equal e'eufities, and putting z, = the intenfity ot the 
rays of the luminary at the lurtacc of the earth, the re. 

fult of the experiment may be cxpreflTed thus, s =-,» 

P 

be placed from 30 to 36 inches from the centre of the or the real value of a being determined by a partialis' 
field; and »Im :i it is weaker or Itrongtr, proportionally experiment, made cxpreMy for that purpofc with th* 
nearer or farther off. When the light* arc too near, itandaid lamp, that value may he written inilead of it. 
the fhadowt will not be well defined ; and when they When the ttandard-lamp itfelf is made uic of, infteaJ 
arc too far off, they will be too weak. of the lamp C, then the value of A will be 1. 

It will greatly facilitate the calculations necefTary in The Count'* rirft attempts with bis photometer were 
drawing coacJuiion« from experiments of thit hind, if to determine, how far « might be poUiok to aictrtaiD* 

by 



the photometer, with one of the table* and carriages. 

Having iufficiently explained all the eflenlial partt 
of thit photometer, it remains for ua to give fome ac- 
<-ount of the precautions nectlTiry to be oblcrvcd in 
ofing i'.. An^, firlt, with refped to the dillance at 
which lights, whofe intenfitiet are to be compared, 
fhould be placed from the tieH of the inttrument, the 
ingenious and accurate inventor found, that when the 
vreakeft of the lights in qiiiilion i* about as Mrong a* a 
common wax candle, that right miy mod advantageoufly 



1 



Digitized by Google 



fity is weakened merely by the divergency of it* ray*, a IcGJting 



ot one wiucn is i ot perfectly tranl- 

hc inftitutcd a fvt of experiments to afcertain the tranf- parent ; and from the dillerence of thofe ratios, name- 

patency of the air and other medium* lv, that of the lquatc* of the diftaticcs, and that other 

With this view, two equal wax candle*, well trim- higher ratio found by the experiment, the refinance of 

metl, and which were found, by a previous expeiiment, the medium nv'ght be afecrtained. This he took tmirh 

to burn with exactly the fame degree of br ghtncf*, pair.s to do with nfptfl to air, but did not faceted; 

were placed ttgether, cm one fide, btfore the photome. the tranipareucy of air hcing lo g«at, that the dimi- 

ter, and their united light was counterbalanced by the nution which light fuflcrs in palling throegh a few 

light of an Argand's lamp, well trimmed, and burning inches, or even thtough leveral feet of it, is not fen- 

\ci> equally, placed on the other fide over againtl them, fible. 

The lamp wa» placed at the dittance of I oo inches from Having found, upon repeated trials, that the light 

the held of the photometer, and it was found that the of a lamp, properly trimmed, is incomparably more equal 
two by 
thcr 
other 

able to counter balance the light of the lamp at the made fuch other variations in the manner of conducting 

field of the photometer, when they were placed at the them a* he thought bid fair to lead to a difcovery of 

distance of 6o,H inches from that field. One of the the refinance of the air to light, were it pofliblc to rett- 

candle* being now taken away and extinguished, the der that rchilance fenfihle wuhin the confined limits of 

other was brought nearer to the field of the inltru- hi* machinery. But the r<fiJts of them, fo far fiom af- 

nicnt, till it? light wa» found to be ju.lt able, fwgly, to lording means for ascertaining the leliimncc of the air 

counterbalance the light of the lamp ; and tin* was to light, do not even indicate any refinance at all ; on 

found to happen when it had arrived at the diftance of the contrary, it nvght almolt be irfcried, from fome of 

43,4 inches. In this experiment, as the candles burnt them, that the intensity «'f the light emitted by a lu- 

vtith equal brightnef*, it i. evident that the intenfitic* miuous body in air is diminifhtd h a ratio ftfl than that 

of their united and fingle lights were as 3 to i, ami in ol the fquart* of the rikftaocci ; hut as luch a conclu. 

that propoi lion ought, according to the aflumcd thco. f>«n would involve an etident abfunhty, namely, that 

ry, the fquares of the diflance*. 6c, 8 and 4 3,4. to be ; l>ght moving in air, its ablolute quantity, mitciil of he- 



icld ot the photometer, and it was found that the 01 a lamp, property trimmed, ts incomparably more equal 

burning candles (which were placed a» near toge- than that of « candle, whofc wick, continually giowing 

as poffible, without their flame* affetling each longer, render* its light extremely fluctuating, hi fub- 

by the current* of air they produced) were ju ft ftitutcd lamp* to candle* in thefe experiments, and 



and, in fadt. 60, 8* =r 5696,64 it to 43,4' 
as 2 is to 1 very nearly. 

Again, in another experiment, the diflanccs were, 
With two randies = 54 inche*. Squate =2916 
With one candle = 58,6 • - = 1 489,96 

Upon another trial, 
With two candle* = 54,6 inches. Square = 19^1,16 



1883,56 ">g diminilhcd, actually ^.ocb en to mtrmfe, that 
clulion can by no means be a.i milted. 

Why not? 1'heotie* mull give place to fads; and 
if thi* fact can be fairly afieiiainccl, inlltad of icjectiiig 
the conelulion, we ought certainly to rectify our no- 
tions of light, the nature of which we believe no mm 
fully comprehends. Who can take it upon hi t. ta 
fay, that the jubilance of light i* not latent in the at- 



With one candle = 39 .7 - = .576,09 ^^^0^^^^^^ 

And, in the fourth experiment, latent, and that the agency of the fo.mcr is not called 

forth by the paflage of a ray through a portion of air, 
latter is known to be excited by 



With two candle* = 58,4 inches. Square = 3410.56 
With one cardie = 42,2 - - = 1780,84 

And, taking the mean of the rcfults of thefe four 



li 



agen 



tli 



the combination of 



Me|mte« of |)M I>i(l*rces 
With two Dandle* Wuh onr C»nni.- 

In the Experiment N° 1. -(696,64 
N* 2. 1916 
N° 3. 2981,16 



4) 13004,36 



Mean* 3251,09 
which again are very nearly a* 2 to 1 . 
With icgard to thefe experiments, 



oxygen wiili any combutlible fub- 
ftance ? See Chemisthv, n" '91. Sufipl. 

The ingenious author'* expenmert* all ennfpired to 
(hew that the icfiltance of the air to light it. too incon- 

— 1 883,56 fideiable to be perceptible, and that the ahV.ied law of 

— 1 4*9.96 the diminution of the intenfity of light may be depend- 

— I 576,09 ed upon with fifety He admits, however, that mean* 
may be found for rendering the air'» reffiancc to light 
apparent ; and he Item* to have thought of the very 
mean* which occurred for this purpofe to M. de Saoi- 
furc. 



— 1780,84 
4) 6730,45 
and 1682,61 



That eminent philofopher, wifhinr* to afcertain the 
tranlpartncy of the atmr.tpUre, by tnealuiing the di- 
T be ob- ilauces at which determined objcels ceaic to be vifible, 
feived, that were the refiftance of the air to light, or perceived at once that hi* eno would be attained, if he 

lbotild find objects ol which the difappearancc might 
be accurately determined. Accordingly, alter many 
trials, he found that the moment of difappearance can 
be obftived with mucli greater accuracy when a biack 

z * 1 objta 



the diminution of the light from the imperfect tranf 
parency of air, fenftble within the limits of the incon- 
iidcrablc diltancet at which the candle* were placed 
from the photometer, iu that cafe the diftance of the 



trr. 
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aatamtv ty direft experiments, the certainty of the afiumrd law two equal light* united ought to be, to the diftaree of Vhntamc 

ot the diminution of the intenlity of the tight emitted one of them fingle. in a ratio left than that of the fquaie 

by lurriiHHN bodies ; namely, that the intenfity of the trot of 2 to the fquarc root of 1. K01 if the intenfity 

light is everywhere as the fqtMMa of the diftanccrs Etom of a light emitted by a luminous bor'y, in a //ate tW 

the luminous body inverlclyl As it is obvious that this ef all rtfi/fance, be diminished in tht proportion of the 

law can hold good only when the liprht is propagated iquaics of the dtAaoCCS, it Dial c-f nccetfty he dimi- 

through perfectly tranfparent fpacc*, fo that its inUn- nifticd in a <\ ill higher tatio when the light piffes thro' 
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Pfccxnn*- object in placed on a white ground, than wlien a white by a white ring, the breadth of which wa* equal to the rtaaaa 

object it placed on a black ground ; that the accuracy diameter of the, circle, and the whole was pafttd on a * 

was ftill greater when the obfervation wa* made in the green ground. 

fun than in the (hade ; and that even a ftill greater de- M. de Sauflure, for bis experiment*, felected a ftraight 

gree of accuracy waa obtained, when the white fpace road or plain of about izoo or 150: feet in circum.'er- 

furrounding a black circle, wa* itfelf furronnded by a ence, which towards the north was bounded by trees or 

circle or ground of a dark colour. This laft circum- an afctnt. Thofe who repeat them, however, mull pay 



fiance was particularly remarkable, 
quite new. 

If a circle totally black, of about two lines in dia- 
meter, be fattened on the middle of a large fheet of pa- 
per or paftcboard, and if this paper or paflebqard be 
' in fuch a manner as to be expofed fully to the 
of the fun, if you then approach it at the diftance 
" three or four feet, and afterwards gradually recede 
from it. keeping your eye conftantly directed towards 
the black circle, it will appear always to decreafe in 
fize the farther you retire from it, and at the diftance 
of 3 \ or 34 feet will have the appearance of a point. 
If you continue ftill to recede, you will fee it again en- 
large itfelf ; and it will feem to form a kind of cloud, 
the darknefs of which derreafes more and more accord- 
ing as the circumference becomes enlarged. The cloud 
will appear ftill to incresfe in fize the farther you re- 
move from it ; but at length it wilt totally difappeat. 
The moment of the difappearance, however, cannot be 
accurately ascertained ; and the more experiments were 
repeated the more were the refults different. 

M. rie Sauflure, havi-g reflected for a long time on different diftancea. If you with to compare the _ 
the means of remedying this inconvcnicncy, faw clear- fparency of the atmofphcrc on two daya, 01 in two du- 
ly, that, aa lorg a* this cloud took place, no accuracy ferent places, two circle* will be fuftkicnt for the exoe- 



to the following remark* : When a per ton 
retire* backwards, keeping his tyc conAantly fixed on 
the paftcboard, the eye become* fatigued, and loon 
oeafes to perceive the circle ; a* foon therefore a* it 
ceafes to be diltinguilhable, you mull fuller your eyes 
to red ; not, however, by Hunting them, for ttey 
would when again opened be dazzled by the light, but 
by turning them gradually to fome lc& illuminated ob- 
ject in the horizon. VVhea you have done this lot 
about half a minute, and again directed your eyes to 
the paftcboard, the circle will be again vitiblc, and tou 
mutt continue to recede till it difappear once more. Vuu 
mutt then let your eye* reft a fecond time in order to 
look at the circle again, and continue in this maimer till 
the circle becomes adually inviuble. 

If you wiih to End an accurate exprefuon for the 
want of tranfparency, you mult employ a number of 
circles, the diameter), of which inert arc according to a 
certain progrcflion ; and a companion of the dutaucn 
at which they difappear will give the law according 10 
which the tranfparency of the 



could be obtained ; and he difcovered that it appeared 
in confequence of the con trad formed by the white 
parts which were at the greateft diftance from the black 
circle. He thence concluded, that if the ground was 

left white near this eircle, and the parts of the patte- feci circle, two feet 



runes t. 

According to thefe principles, M. de Sauflure caufed 
to be prepared a piece of white linen cloth eight feet 
fquare. In the middle of thi* fquarc he fcwtd a per- 
in diameter, of beautiful hWk 

board at the greateft diftance from it were covered with wool ; around this circle he left a white ring two feet 
a dark colour, the cloud would no longer be viable, or in breadth, and the reft of the fquaic waa covered wi:h 
at leaft almoft totally difappear. pale green. In the like manner, and of the fame ma- 

Thi* conjecture waa confirmed by experiment. M. terials, he prepared another fquare s which was, how- 
de Sauflure left a white fpace aronnd the black circle ever, equal to only r 'i of the fize of the former, fo thft 
♦qual in breadth to hs diameter, by placing a circle of each fide of it waa 8 inches ; the black circle in the 
Mack paper a line in diameter on the middle of a white middle wai two inches in diameter, and the white fpace 
eircle three line* in diameter, fo that the black circle , around the circle was 2 inches a!fo. 
wa* only furronnded by a white ring a line in breadth. If two fquares of this kind be (ufpended verticals 
The whole was patted upon a green ground. A preen and parallel to each other, to that they may be both 3- 
eolour was cbofen, becaufe it was daik enough to make luminatrd in an eqml degree by the lun ; and if the at- 
the cloud difappear, and the eafieft to be procured mofpherc, at the moment when the experiment is ma J i. 

The black circle, fn' rounded in thi* manner with be perfectly tranlpucnt, the circle of the Urge fquaic, 
white on a green ground, difappeared at a much lid which it twelve time* the fize of tlie other, mutt be 
than when it was on a white ground of a large feen at twelve time* the dfflanee. In M. de Sauflure 'a 

experiment* the Imall circle difappeared at the ditlanct 
of j 14 feet, and the large one at the diftance of 3 1,88 
feet, whereas it (hould have difappeared at the diftance 
of 3768. The at mofpherc, therefore, was not perfect- 
ly tranfparent. Thi* arofe from the thin vapours which 
at that time were ioating in it. M. de Sauflure, as 
we have obferved, calls hi* inftrument a diaphanemettr ; 
hut a* it anfwers one of the purpofc* of a photometer, 
we trull our reader* will not coolider this account of it 
as a digreflion. 

To return to Count Rumford. From a number of 
experiments made with his photometer, be found that, 
line in diameter ; the Cecond 0-3 ; the third, 0*4; ; antt by palling through a pane of fine, clear, well polithed 
fo on to the Utcenth, which wa* 87*527, or about 7 glafs, fuch a* it commonly made ufe of in the condruc- 
1 3* Unci. Each of thefe circle, waa furrounded tiofl of looking.glaflea, li 4 ht lofc. ,15,73 of it* whole 

qnantity a 



Are. 

If a perfectly Mack circle, a line in diameter, be 
parted on the middle of a white ground eapofed to the 
open light, it may be obferved at the diftance of from 
44 to 45 feet ; but if this circle be furrounded by a 
white ring a line in breadth, while the reft of the 
ground ia green, all fight of it it loft at the diftance of 
only 15! feet. 

According to thefe principle* M. de Sauflure deli, 
neated feveral black circles the diameter* of which in- 
ercafed in a geometrical prngreflion, the exponent of 
which was -j . Hi* fmalleft circle was -J- or era of a 
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quantity, t. e. of the quantity which impinged on the 
glaftf ; that when light is made 

panes of fuch glafs Sanding parallel, but not touching 
each other, the lofi is ,3 1 84 of the whole ; and that in 
palling through a very thin, clear, colourlefs pane of 
window-glafs, the lofs is only ,1263. Hence he infers, 
that this apparatus might be very ufefully employed by 
the optician, to determine the degree of tranfparency 



] P I A 

cxprck the momentary variations of fentiment, which 
to pals through two are as fleeting as the light and lhade of a prefpect while 
the dappled clouds tail acrofs the fky. The violin, and 
a fmall number of the fimplc wind inftruments, were 
found to be the only ones which could fully etprefa 
thofe momentary gradations of frniiment that give mu- 
fic its pathos, and enable it to thrill the verv foul. 
Attempts were made to remove this defect of the 




of glafs, and direct his choice in the provi lion of that harmonic inftmmens, and the swell was added to the 
important article of hi* trade. The lofs of light when organ. The effect was great, and encouraRed the a- 
reflected from the very beft plain glafs mirror, the au- tills to attempt fimilar improvements on other inft 



thor afcertained, by five experiments, to be T d of the 
whole which fell upon the mirror. 

PIANO forte, otherwifc called Forte Pmno, a 
well known mufical inftrument, of which we need make 
a© apology for confidcring the peculiarities with fome 
attention- If we look on mufic from no higher point 
»f view than as the laborum dulce lentmrn, the innocent, 
the foothing, the cheating fweetener of toil, we mult ac- 
knowledge that it is far from being the meaneft of thofe 
enjoyments with which the Bountiful Father of Men has 
embellifhcd thts feme of our exfftence. But there ia a 
f. ienet'm mufic, independent of that artl'Doill half ma- 
thematical doctrine which we have comriscd to unite 
with it, and which really enablea us to improve pure 
mufical pkafurc Hence in the Engtifh univerfhies 
degrees are conferred in mufic. 

Fhe voice is the original mufical inftrument, and all 
ethers are but imitations. The voice of man obeys the 
impulfe of the heart with wonderful promptitude, and 
ftill more wonderful accuracy. A very coarfe ear is 
hurt by an error in itc tone, amounting to what is called 
a comma. A very limited voice can execute melodies ex- 
tending to 11 notes, or an octave and a fifth. The mo- 
tion of the glottis between thefc extremes does not 
amount to ,\ th of an inch. This mult therefore be di- 
vided, by the moft ordinary finger, into more than a 
rhonfand parts ; and this mutt be done in an initant, 
and repeated with rapidity, without ever miftaking one 
of thefe diviCons; and this is done everywhere, ani 

without any fecming effoit or thought. The mecha- »ery foon become unfit for thepurpofc. 
nifm of the human organ for effecting this with eafe pare of an inch, more or lefc, in the place of the 



ments of the fame kind. " This was firft done in the 
fame way as in the organ. The harpfichord wa» fhut 
up, like the fwell organ, and was opened by means of 
pedals when the performer wifticd to enforce the f.mnd. 
But the efftft was far inferior to that ot the fwell or- 
gan ; for this was (at leaft in all great organs) a real 
addition of another properly frlcetcd found. But the 
effect of the pedal 011 the harpfichord could not be mi- 
ftake:i ; it was jutt like opening the door of a roam 
where mnftc was performing. Other methods were 
tried wnh better effect. Unifotis were added to each 
note, which were brought on either by means of pe- 
dals or by another let of keys. 

This method fucceeded perfectly well, and the power 
of the harpfichord was greatly improved. But lt;ll it 
was impenect, becaufc it was only the more confiderable 
changes ot" foice which could be exhibited, and this 
only tn one or two drgrees. Other artilis, theiefore, 
attempted to conftruct the inftrnment, fo thst the j icka 
(the moveable upright pieces which carry the quills) 
can be t»»de to approach nearer to the wires, fo that 
the cjuilts mail give them a Wronger twang. The mr- 
chantfm was fuch, that a very confiderable motion of 
the pedal produced but a mod minute motion of the 
quill ; fo that the performer was not rrftri&ed to the 
titmoft precifion in the degree of preflure. Some oF 
thofe inftruments, when frelh from the hand of the ar- 
titl, gave full fatisfaetion. But, though made in the 
moft accurate manner, at an enormous expence, thev 

Tl»c hundredth 



and precifion is very remarkable, and ftems to prove 
that the Author o( our Being meant to give us this 
plcafuie. 

When, in the cultivation of this fruit of our own 
foil, the moderns difcovtrcd the bt-antic* of harmony or 
confonance, and inftruments of fixed iounds were em- 
ployed, by means of which thefc beauties coold be ex- 
hibited in their utmoft lithnefs and variety ; and patti- 
eularly when the organ, that " magic world of found," 
was invented, the imrr.enfe advantages of the ingenious 
/peculations of the ancient Greeks about the divifron 
of the monochord were now perceived, and mufic be- 
a deep intellectual ftudy. It fell into the hands of 
of letters, and, for a long while, counterpoint oc- 
~ their attention. Inftruments of fixed founda 
made, not only with pipes, out with firings, 
. could make a noife in 



But all thefc inftruments were far inferior to the 
voice, the fpontaneous gift of Nature, in prompt:, 
tudc, and in the power of obeying every call of fenti- 
, every degree, as well as every kind of emotion, 
' the heart was agitated. The pleafures of 

J* 



will make a great odd* in the force of the found. N »r 
does the fame change of diltance produce <m equal al- 
teration of found on different quills. Other inftrtiment 
makers have therefore tried baked or prepared leather 
(buffalo hide) hi place of qnills ; and it is found much, 
more uniform in the tone which it produces, and alio 
remains longer in the fame ftatej but the tone is not fo 
powerful, nor in general fo much reltmed. 

Hut all thefc contrivances, both in the organ and 
harpfichord, weie ftill very deficient. Whatever change 
they could produce in the flrength of the found, was 
produced through the whole inftrument, or at leaft 
through two or three octaves. But the captivating ex- 
preffion of mufic frequently refultsfrom the momentary 
fwelling or foftening of a Angle phtafe, or a /ingle note, 
in one of the parts. Hence arife the unrivalled power* 
of the harp, and the acknowledged fuperiority of the 
theorbo, the lute, and even the guitar, over all keyed 
inftruments, notwithllanding their great limitations in 
hattnony and in practicable melodies. Thefe inftru- 
ments fpeak, whfle the harpfichord only phrysv 
rmptt have been made to enable 
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iduce, by the intervention of the key| all 
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found, which the finger can bring forth by the different 
manner of pinching, brulhirig, o-, as it were, careffwg 
the tiring ; but we ha»e no diftfnd ICCOftnt ot any at- 
tempt that has fuceccded. Such 1 thing would quick- 
ly fprcad over Europe. The compiler of the article 
LuTHiEa, in the J„ricjihfxJn- M:l!t*lique, fays a great 
deal about a harpGchord fitted with prepared hufialo lea- 
ther inftead of cow quills ; ai.d afftrts exorefsly, that, 
by the mere premie on the key, without iLc aflitfanc-e 
of pedals or fiops of any kind, the leather i» made to 
8ci with greater or left f iree on the llring. Dut lie 
gird no account by which »c can comprehend how 
this it brought about; and indeed he writes in teimi 
which (hew plainly that he ha* not feen the inllrumcnt, 
•nd is merely puffing fomell.ing that he doe* not uuder- 
ttand. 

The attempt hat been made with more fuccefs on 
keyed in:li . when the tiring* are act pinched, 
but are rubbed bv a wheel or band, in the manner of the 
vi«Uc (hurdygurdy), or ilruck with a plccirurr. like the 
dulcimer. The cuiitini (defcribed by Merlennug 
by the name of aucki viola) i»*>f thin kind. A line 
band of horf* hair or filk, f iled with rofin, 11 eatrndtd 
•iiider the ttrirgs, and drawn fmoothly along by a wheel. 
J'y a particular mechinifm of the key*, this band ia 
made to prrfs cr rub on any firing traufverfely, a* the 
firings of a violin are touched by the bow. The pref- 
fire on the key regulates the flrergth of the tone. 
This inftrumcnt is not without confide/able beauties, 
and will execute fbft cantabitt mu£c in eafy modulation. 



a-.'itaud, givtt a found, which will continue for fume Km 
little time if the key be held down. As the tone de- f '*'• 
petids on the length of the vibrating tiring, a' well at ' 
on its tenlion, it 11 of imoortaocc tint the Urokc be 
made on the precile point of the Hung which termi- 
nates the proper length. I he ft. 11. g dins rot givt the 
note cornfpondi'g to its whole length, but that which 
u prodwed by the part between the edge and the pin. 
And Ucaufc the pjru of tie t'ring on each GrV t.f the 
rd^c art equally tlirown into vibration, the (horter por- 
tion of it mutt he wrapped up in a liil of cloth, to pre- 
vent it fio'n ditlurbing the ear by its fonoruna vibra- 
tions. This, however, greatly diminilhc* the fwectnefs 
cf the f .<und given by the other part. 

The clavichord gives a fretful wafpifh kind of found, 
not at all luitcd to tender exprrflbn. If the bridge 
(for the end of the key it really a bridge during the 
found) were placed at an exact third ot the length of 
the tiring, and if both part* were free, and if the Itroke 
be of a proper ftrengih, the thing would found its twelfth 
with great fwectnefs, and with much more force and 
brilliancy than it doet by the prcfent conftruction, ani 
the dav, chord would be a charming inttrumcnt for a 
leffoa and for pu'vatc lludy. We lay this from expe- 
rience of the powcrMjf one conflruclcd under the direc- 
tion of the great mathematician Eulcr, who was alio an 
excellent judge ot muftc and mulical competition. Fbe 
tones of the upper part of that inltrument had a fort of 
pipe or vocal lound, and were fuperior in clcarnrfs and 
fwectnefs to auy it ringed inttrumcnt we ever heard. 



with great exprefliow-and juftaef*. But the arutU have But as this conitruSion required every tiring to be one 



half h.ngcr than a harpiichord wire of the fame pitch, 
and as this would have made the inllrumcnt of a molt 
inconvenient lize, the baffes were made fhortcr, by pla- 
cing the bridge at one-tilth of the ltngth, and loading 
the iliortcr portion of the tiring with wire twilled round 
it. But akiiLiugh this was executed by a molt dexterous 
artiit, the tones were far inferior tothofe of the treble*. 



not yet been able to give it either clearncfs or brillian- 
cy of tone, nor fufficieat force for concert mulic, nor 
that promptitude of touch that is /tnditpcnlably nccel* 
£ary for figurative mulic or quick movements. 

The fame improvements have been mace on the pul- 
fatile inftrumcnt* aod indeed they .are here the moll 
obvious and eafy. . When the key is employed merely 

as the mean* of -cauGng a plectrum to give a blow to and the tnitrument was like the junction of a very tine 
the firing,- the performer will hardly fail to give that one acd a very bad one, and made but hobbling mufic. 
degre ot force which be feels proper for hi* intruded This was probably owing to the impoflibiiity of con- 
necting the metal wire and its covering with fufficicnt 
cluleucl* and lulidiiy. An uptight clavichord, where 
the. length would be no inconvenience, would be indeed 
a capital iuflrument for mufcal tludy. It is worthy of 
remark, that Mr Eider tried other divtliona ot the 
tiring by the bridge. When it is ftruck precifely in 
the middle, it lliould found its odave ; when it ia 
Ilruck at one-fourth, it thould give the double octave, 
See. But the nnker found that thefe divifiont gave 
very indifferent, and even uncertain tones ; fomuimea 
not touuding at all, and fometimcs founding beautifully. 
Our readers will find this well explained in a future ar- 
ticle of this Supplement, (TxunriT, 3J<jrhu). They 
may plcafe to uikct on the very different tone of the 
violin at> it b bowed on dijfcicnt psrts of the firing, 
an ! on the very differim tones of the fore and back 
Uailo na , ami paifijulariyof the Cornet flop of the harp- 
iichord. The harpiichord* of Ruckcr arc t;otcd for the 



espveflion. Accordingly, many inflrumcnts of this kind 
have been made in Germany, where the am.'. » hare 
long been eminent for mechanical knack-. But all their 
inftrumentt of the dulcimer kind are feeble and fpirit- 
lcfa, aod none of them have been brought into gcnetal 
ufe, if we except the ciAvicHotn. This is indeed an 
inftrumcnt of feeble, and not the mofl pleating found ; 
but is well fitted for giving every momentary gradation 
of fticngth by the pre Hurt of the finger. Is is there- 
fore a good inftrumcnt for forming the roufical tafte by 
chamber pra&iec, and was much.ufed by compufitors hi 
their ltudiea. It is alto an ingenious, though fecming- 
ly an obvioua and fimple contrivance, and is capable of 
much more force, and even brilliancy of found, than 
ha* generally been given to it. 

The cor.ilruction is fhortly thij. The inner end of 
the key is ftimilhrd with an upright piece, which ter- 
minate* in an edge of brats, fomewhat like the end of 



a oartow blunt child, whole line of direction is athwart gmnd fulntf. of their tone | thofe of HafTc of Drtfdeu 

the firings. When the kty is picfhrd down, this edge for their uitllow fwectnefs and thofe of lviikmann of 

flukes the firing, and forces it out of the llraight Lne London for their unequalled brilliancy. Thctt m-kas 

in which it is lL-ctched between it* pin*. Thus the differed gieatly in the placing of their quills, 
firing is lhaken or j >ggtd into vibration, in the fime But the tinglilh Fiano touts, hy its fuperior force 

manner as we obferve a tight nope fet a vibrating by a of lone, its adiq.uu- fuccinels, ani the gttat variety of 

^Jiiddeo jetk given to. Wj^part of it. The firing, thus voice of which out ar;i;ls have made it lufctptible, haa 

• wkli-' 
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Puno withdrawn ill far iher attention from the clavichord, fo mullets The key A R Las a pin C, tipt with a bit of the Pi»n» 

thut it is no longer probable that the learned contrihu fofteft cork or bucklkin. Thii reaches to within V:;th of ^ or te 

~" — * tipn of the great Filler to public ainufemcnt will be an inch of the (hank of the mallet, but mull not touch * 

followed up. The Piano forte correfponds to its name it. The diftance K r is about -jd or jth of the length of 

with gieat preciGon : For, without any other attention the (hank When the end A of the kev it prefTed 

or effort than what fentiment fpnptancoufly di&ates, down on the (luffing (two or three thicknefles of the 

and what we practife (whhout knowing it) on the moll tlaftic woollen lill) it raifct the mallet, by meant 

harpfichord, where it is ineffectual, we make the Piano- of the pin C, to the horizontal petition Ed, within 
forte give eveiy gradation of fttength to the found of 4th or T ' 5 th of an inch of the wire F; but it cannot be 

the llring, and give it cvtry exprcHkm that an inflru- fo much prefTed down as to make the mallet touch the 

ment. purely pulfatilc, is capable of It if alio fufcep- wi"tc. At the fame time that the key raifes the mallet 

tihle of a very conGdcrahlc variety of tone by the cloth- by mean* of the pin C, it alio lift* off ihv damper G (a 

ing of the mallets, which may be acute or obtufe, hard bit of fpungc; fiom the wire. This damper is tixed 

or foft And wr fee, by the effect of what are called on the end of a little wooden pin G «, connected with 

the grvid Piano fortes, that they are fully equal to the the lever / H, which lias a vellum hinge at H. Thij 

harpiichord in fulnefs or body of tone. Nothing fctins motion of" the damper is otufed by the pin I, which it 

Xo be wanting to it but that Aiding, or (as the French fixed into the key near to R- Thefc pieces ate (a a.l- 

call it) ciirrjftnx touch of the tiring, by wlu'rh a delicate jutted, that the full touch of the key lift* the damper, 

finger, guided by fine tarle, catifes the harp or lute to and, immediately after, the pin C acts on the thank of 

melt the heart, and excite it* fine ft emotions. We trull the intllu. As it ads fo near to its centre of motion, 

that the ingenuity of our Britifh auifls will accomplifh it caufe* the head l)to move brilkly through aconliJer- 

c'ven thii, and make this national iurtiument rival even able arch D d. Being made extremely moveable, and 

the violin of Italy. very light, it is thus tojfe.l beyond the horizontal pod* 

We call it a national inflrumtnt, not doubting but tion E d, and it ftrikes the wire F, which is now at li- 

that this is a recommendation to a Britifh heart, and berty to vibrate up and down, by the previous removal 

becaufc we are very well allured that it is an Fnglifh of the damper G. Having made its ftroke, the mallet 

contrivance; the invention of a moll excellent man and falls down again, and reds on the (oft fubltancc oa 

celebrated poet, Mr William Mafon. Hi* Caradacut the pin C. It is of efTcntial importance that this 

and Elfrida may convince any perl'ou who is a judge of millet be ext emely light. Were it heavy, it would 

muiic, that he had a mind exquifite!) fenllble of all its h.nvc fo much force, after rebounding from the wire, 

charms ; and wc cannot be furprifed that it wa< one of that it would rebound again from the pin C, and again 

his chief delights No man enjoyed the pinfold of fluke the wire. For it will be recollected, that the key 

mu'*c with more rapture ; and lie utcd to fay, that his it, at this time, dowu, and the pin C raifed at high as 

focrdieft recruit from the fatigue of a long waik *as poflible, fo that there it very little room for this re- 

1 1 tit down for a few minutrs to the haipfichord. He bound. LefTening the momentum of the mallet bf ma- 

had fcen ftvciul of the German attempts to make keyed king it vety light, Baking the cufhion on the t.,p of 

dulcimers, v Inch were, in fame mtalurc, fufeepri.lc of the pin C ver> (oft, and great precition in the (hiipe 

the firU and p'.xr.o : But they we're all on one prin- and figure of all the parts, are the only fecurities againlt 

ciple, an ! required a particular touch of the finger, of the difagrceable mtiing which thefe rebounds would 

tiitiicult acquiiition, and whicil fpoiled it for hatpnehurd occaison. In refpect to the lolidity an.! precition of 

p. icriec. We hive alfo fcen of thufe inllrumcnt% workmaniTiip, the , .ritilh iuflruments are unrivalled, and 

fome of very old date, and others of modern irn- vait numbers of them arc lent to all parts of the con- 

provement. Some had very agreeable tones; but all tincnt. 

were deficient in delicacy and juftnefs. The perfo-mer As the blow of fo light a mallet cannot bring much 

wa* by no mean* certain of producing the very Arength found from a wire, it has always beer, found nctcfTary 

of f. mnd that he intended. And, as Mr Mafon ob- to have two itrings for each note. Another cir- 

ferved, they all required an' artificial peculiarity of iin- cumltauce contributes to enfeeble the found. The 

gering ; without which, either the intended llrcngth of rr.eehanifm nccetlary for producing it makes it almott 

tone was not brought out, or the tone was deitroyed impoffiblc to give any conliderablc extent to the belly 

by repeated rattling of the mallet on the wire. or fiund board of the inttruincnt. There is icidom ary 

Mr Mafon removed all thofe imperfections by dc* more of it than what occupies the fpace between the 

taching the mallet entirely from the key, and giving tuning pins and the bridge. This i. the more to be 

them a connection quite momentary. The (ketch in Plate regretted, becaufc the baiies are commonly covered 

X!.. will give the reader a clear view of Mr Mafon 'j ft ingt, that they may be of a moderate length. The 

general principle, by which the Englifh piano forte is bats note* are alfo ot bru'^, which has a contidcrjbly 

diltinnufhcd from all others. The parts are reprefent- lower tone than a ttccl wee ot the fame diameter and 

ed in their ftate of inaction. The key AEK turns, as tcnfion. Vet even this UibHituiion for lteel in the Info 

ufu.il, on the round edge of the bar B, and a pin b. firings is not enough. i he higheil of them trc much 

driven into the bar. keeps it in its place. The dot F too Hack, and the towtil enca mull be loaded, to com^ 

reprefent* a feci ion of the filing. ED is ihc mallet, peniate for want of leigih. This greatly diminifhcf 

having a hinge of vellum, by which it is attached to the fulnefs, and Hill more the mdkiwncfs and diftind' 

the upper fur face of the bar E. At the other end is nets of the tone, and frequently make* the verv loWeft 

the head 1), of wood, covered with fome folds of pre- notes hardly appreciable. This inequality of tone about 

pared leather. The nutlet lies iu the pofition rrpre- the middle of the instrument is foroewhat dimiuifhtd by. 

leutid in the figure, ilt lower end telling on a cufhion- couliiuctiog the iulirumcm with two bridges ; one tor 

bar K, which Let horizontally under the wLule row of the tlctl, and the other for the brafi wire*. But trill 

the 
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the oafs note* are very much inferior to the treble. It put into a boiler fix or feven feet in circumference, anj »ii>i 
would ("urely be worth while to cnnilruct fume piano eight or ten high. Fuel is laid around the top, and the 

materials m they melt flow through a charmel cut h Vu *"~ 
the fire phre into a tub half tilled with warer. It is ' 
at tliat time very red, and almoft liquid. To give tb-i 
a proper confidence, it is put in a cauldron placed in j 
furnace, and boiled down in the fsme manner a« rofii, 

and docile the 
moulds of earth, and 



fotlea, of full Cie. with naked baffca. If thtfc were 
made with ail the other advantage* of the grand piano 
forte, they would furpafs all other inhViumenu for the 
regulating power of their thorough bafs. We with that 
the artifti would alfo try to conftrud them with the 
mrchartifm of mallets, &c. above the found board, but it requires much lrfg precaution 
Thia woul J allow to it the full extent of the ioftiu- time. It it then poured into noul 



went, and greatly improve the tone. It dots not feem forms the beft kind of black pitch. See Rosjs aid 



impoffible, nor (we think) very difficult 

For directions how to tunc this pica fag instrument, 
fee Tem pe* 4 mint in this Supplement, 

PIGMENTS, or Paimts, ate furmfhed by both ihc 
tnineral and vegetable kingdoms. The former are the 
moil durable, rod are generally prepared from the 
Oxrns of metals ( fee Chimistry Index in this Suf.pl. 
and CoiocM'AIaiimg, Bneyd.1l but Fourcrny thinks 
that chcn-.itlry futtiiirirs a method of ! : xirig vegetable 
colou-n completely. From a rumbcr of rxpcri.ncuis, 
which we need not detail, a* they will be BotlCtd in the 
article Vtgdmit* SVMtT4tKM$t he diaws the following 
concluuor.? ; 



Trxf sntine in this Smfff. 

Bastard I'lTCH, is a mixture of colophony, black 
pitch, ami tar. Fhey are boiled down together, ard 
put into bimls of pine wood, forming, when the in- 
gredients are mixed i:i cqud portions, a fub.tance of a 
very liquid conlnlence, called in France Iraj rnw. 
If, on the contrary, it is drtirrd of a thicker confi'"- 
tv.ee, a greater pioporti >n of colophony is added, aad 
it is call in moulds. It is then called ba?!<ird pitch. 

PLAGUE ifee Mr Diosi In iex, Encvcl.), is a 
difeiife which Kni Seen lately afferl-d by Dr Mnfeley 
to be not contagious. In fuuport of this opinion, he 
quotes nutiy pafla^es from medical writers, ancient and 



ftancep, change* their colour. 

2. That different proportions of tliii piincit.le 
duce different Ihade* in coloured vegetable matter. 



pro- 



f. That th 



(hade* pefs, by a fort of degradation, 



1. That oxygen, when combined with vegetable fub- modem ; but he kern* to place the grcaterl confidence 

(as is indeed natural ) in his own obfervation* on petti- 
lential fever* in the Weil Indies, and on what is faid of 
the pll in Berthier's account of Buonaparte 9 * expe- 
dition into Syria. 

" At the ti.T.e of our entry into Syria (fays thia 
Frenchman ), all the towns were inlectec! by the plague} 
a malady which ignorance and birbsnty render fo fatal 
in the Mall. Tliofe who are affected by it give them. 
fVlvcs up for dead : they are" immediately abandoned by 
every body (a), and are left to die, when they mtght 



;rom the dirked colour* to the lighted ; and that the 
extreme point cf the latter may be confwkred as a com- 
plete deprivation of colour. 

4. That in many vegetable fubdance* this degrada- 
tion doe* not take place, as M. BcrtholUt ha. obfer- 
ved- 

5. That many red, violet, purple, chefnut, and blue 
vegetable colours, are produced by different proportion* 
*>f oavgen ; but that none of thefe are completely fatu- 
TBted with this principle. 



have been fived by medicine and attention. 

" Citizen Degenettes, principal phyfkian to the ar. 
my, diiplaycd a courage and character which entitle 
bim to the national gratitude. When our fuldier* were 



6. That the complete faturation here fpoken of ge- attacked by the lealt fever, it was fuppofed that they 

had caught the plague, and thefe maladie* were eon- 
founded. The fever hofpitals were abandoned by the 
officers of health and their attendant*. Citizen Dege- 
nettes repaired in perfon to the hofpitals. vifited all the 
patients, felt the glandular fwelling*. dreffed them, de- 
dared and mjinta ncd that the diftempcr was not the 
plague, but a malignant fever with glandular fwellmg*. 
which might calily be cured by attention, and keep.ng 
the oaticnt'« mind eafy." 

riews in makiii; 



nerally produce* yellow colours, which arc the lead, 
•changeable of all. 

7. That vegetable fubflancts coloured by oxygen, 
not only change their colour according to the propor- 
tion of oxygen they have imbibed, but that they alfo 
change their nature in the fame proportior, and ap- 
proach more to a reunous ftate as they become nearer 
to a yellow colour. 

Eaftly, that the cauCc of the changeability of the 
icd, brown, and violet colours, procured fiom vege- 
tables, i* fuch as ha* been dated above ; that there ex- 
iii.i a method of fixing them, or rendu ing them perma- 
nent, by impregnating them with a certain quantity of 
oxygen, by mean* of the oxygenated muriatic acid; 

imitating, by thin proccfc, the method purfurd by na- thefe buboes above bis bread and under hi. arm-pit*. 



the patient 
Deirenett 



y commendable ; but certainly, fays Dr Mafelcy, 
fever was the plague. The phyfician, however, 
Carried bis couiagc fo far, a* to make two inciiions, 
fiid to inoculate the fuppuratcd nutter from one ot 



this diftinflion 



<h 



ture, who never form* fixed and permanent colours, tx 
cept in fubftance* which have been long expofed to the 
open air. 

PITCH. See Eneytl. — The bed black pitch is 
made of the refule of rofin and turpentine, fuch as w ill 
not pafs through the draw filter, and the cuttings a- 
round the inciiion on the tree. Thefe materials are 



but was not affected with the malady. He thus eafed 
the minds of the foldicrs, the firtl dip to a cure j and, 
by hi* afliduity and couttant attendance in the holpi- 
tals, a number of men attacked with the plague were 
cured. Hi* example was followed by other officers of 
health. 

The lives of a number of men Citixen Degenettes 



( \ ) This can hardly be true. Every one knows that Mahometans are fatalifls in the flrifteft fenfc of the 
. ; an ) Mr Browne, whofe knowledge of Syria and it* inhabitants mult be at lead equal to that of Bcrthier, 
affures us, that, far from abandoning his friend in the plague, " the Moilem, awe-ftruck, and refigned to the un- 
alterable decrees of fate, hangs over the couch cf his expiring relative." 



uigmz 
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Vhirne. was thus inftrnmental of living. He Jifmiffed thofe 
who bad been ill with the fever and buboes, without 
the leaft contagion being communicated to the amy. 

" There arc (fays l)r Mofeley) annual or fenfoual 
difordcrs, more or lefa fevere, in all countries ; but the 
plague, and other great deoopnlating epidemic*, do not 
always obey the feafons of the year. Like comets, 
their courfe it eccentric. They have their revolutions; 
but from whence they come, or whither they go after 
they have made their revolutions, no mortal can tell. 

" To look for the caufe of an epidemic in the pre- 
fent (late of the air, or weather, when it makes its ap- 
pearance, is a very narrow contracted method of lcru- 
tiny. The caufe of pestilential epidemics cannnot be 
confined, and local. It mull lie in the atmofphere, 
which furrounds, ard is in contact with ever)- part of 
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furolgatinj, of Ihip-letters, and (hutting 



he considers the 

up the crews an i palfengers of veffcls, on their arrival 
from foreign places, fcvrral weeks, for fear they fhoul j 
give difeafes to others which they have not ihe'iofclvci, 
as an ignorant barbarous cuilom. Whence was the im- 
portation of the plague at Naples in 1656 ; by which 
20.OCO people died in one day ? Can any peifon, for a 
moment reflecting, believe, that the great plague of 
London in i66j, which imagination traced from the 
Levant to Holland, and from Holland to England, was 
caufed by opening a bag of cotton m the city, or in 
Long Acre ; or a package of hemp in St Giles's pa- 
ri(h? Quarantine, always expcnlive to commerce, and 
often ruinous to individuals, is a reliction on the good 
fenle of countries. 

That Dr Mofeley is a man of learning, and a lively 
us; and in which wc are immcrfed, as bodies in fluids. writer, is known to every one who has looked ir.to his 



Mags*. 



" Thefe difeafes not appearing in villages and thinly 
inhabited places, and generally attacking only grent 
towns and cities, may be, that the atmofphere, which 
I conceive to be the univcrfal propagator of peililence, 
wants a commixture, or union, with Tome compounded 
and Deculiar air, fuch as is generated in populous com- 
munities, to rcleafe its irr.prifoned virulence, and give it 
force. Like the divided fcminal principles of many- 
plants, concealed in winds and rams until they find 
fnitable materials and foil to unite their fcparated a- 
toms, they then alTume vifible forms in their own pro- 
per vegetation. 

" Difeafes originating in the atmofphere fei/.e fome, 
and pafs by others ; and act exclufively on bodies gra- 
duated to receive their impreflions ; otherwife whole 
nations would be deftroyed. In fome conltitutions of 
the body the accefs is eafy, in fome difficult, and in 
others impoflible. 

" The air of confined places may be fo vitiated as 
to be unfit for the purpofts of the healthy exigence of 
any pcrfon. Hence gaol, hofpital, and (hip fevers. 
But as thefe diftempcrs are the offspring of a local 
.caufe, that local caufe, and not the dittempered people, 
communicate the difeafe. 

" Plagues and peHilencen, the produce of the great 
atmofphere, are conveyed in the fame manner, by the 
body being in contact with the caufe ; and not by its 
being in contact with the effect. If pcftiWnces were 
propagated by contagion, from infected peTf'ons, the 
infection mull ifiue from their breath or excrements, 
or from the exhalations of the bodies of the difcafed. 
The infection, if it were not in the atmofphere, would 
be confined within very narrow limits ; have a deter- 
minate fphere of action ; and none but phyfieians and 
attendants on the fick would fuffcr; and thefe mud fuf- 
fer ; and the catife and the effects would be palpable to 
our fenfes. Upon this ground the precaution of qua- 



would be rational. But who then would vifit - Nile 



works, aud is not himfelt a Itrangcr to letters. On this 
account, and ftill -.lore on account of the opportunities 
which he ha« poffefltd of making accurate obfci various 
on various kinds of pcflilcntial ditrafes, we have detailed 
at foip.e length his notions of the ulnguc; but as it dot-s 
not appear that he ever JImv the aiieafe which is ino*.v<t 
by the name of tht /•/■»,'«< , juflice requires that we giv; 
fome account of it from a man who had the bell pof. 
fible opportunities of obtaining correct information o 1 
the fubjeet. 

u The facts that appeir to be chiefly afcertained re- 
lative to the plague (lays Mr Browne j, are, 1. That 
the infection is not received but hy actuil contact, ia 
this particular, it would feem lefs formidable thin fare- 
ral other diforders. 2. That it is communicated by 
certain fubllances, by others not; as by a woollen cloth, 
or rope of hemp, but not by a piece of ivo-y, wood, or 
a rope made of the date tree ; nor by any thing that 
has been completely immerfcd in water. It would ap- 
pear from the report of ihc Kahirines*, that no animal « Th e l0 . 
but man is affected with this difordcr ; though, it is habitant 
faid, a cat palling from an infected hoiife has carn'ed°f £*' r '> 
the contagion, j. T hat perfons have often r-mained )! f " ch Mr , 

• •■/•■•■ • . . . U*o»ii l.f>I- 

togcther in the fame houfc, and entirely under the faroef ( „ m < y Ci ib 
circumllances, of whom one has been attacked and died, 
and the others never felt the fmalltll inconvenience. 

4. That a perton may be affected any number of times. 

5. Thst it is more fatal to the young than the olef. 

6. That no climate appears to be exempt from it ; yet, 

7. That the extremes of heat and cold both appear to 
L.c advc. fe to it. In Conflantinople it is often, but far 
from being always, teiminated by the cold of winter, 
and in Kahira by the heat of fummer; both ci renin - 
(lances being, as may be conjectured, the cfTcct of indif- 
pofition for abforption in the (kin, unltk it be fuppofed 
that in the latter cafe it may be attributed to the 
change the air undergoes from the increafc of the 



and attend the fick, or could live in hofpitals, prifons, 
and lazarettos?" 

From thefe reafonings and facts, the author is con- 
winced, that the bubo and carbuncle, of which we hear 
fo much in Turkey, and read fo much in our own hi- 
ltory of plagues, arifc from heating food and improper 
treatment ; that they contain no infection ; ami confe- 
quently that they are not the natural depofit of the 
morbific virus fcparated from the conttgion. 

He is equally confident that no peftilential or pande- 
mic fever was ever imported or exported , 

9*tru Vo«..II. Part I. 



«• The firft fymptoms are fai l to he thirfl ; t. cc 
phalalgia; 3. a tliff and uncafy fenfation, with rrdnel's 
and tumor about the eyes ; 4. watering of the eyes ; 
5. White puflules on the tongue The more advanced 
fymptoms of buboes, factor of the breath. Sec. &c. arc 
well known ; and I have nothing authentic to add to 
them. Not uncommonly, all thefe have fucceflively 
fhewn themfelves, yet the patient has recovered ; in 
which cafe, where fuppuration lias had place, the (km 
always remains difcoloured, commoniv of a uurple hue. 

reeded in an early ft'tge of the 
3 A diforder, 
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cult and dangerous for the operator, that it 
pear experiments muft yet be very defective " 

They are not, perhaps, fo defcftive as Mr Browne 
fuppefea. In the hofpital of St Anthony at Smyrna, 
it has been the practice for many years paft to rub over 
with warm olive oil the bodies of perfons infeAcd by 
the plaptie ; end that oraaice has been attended with 
wonderful fuccefi. Ii'v.m firft fuggefled by Mr Bald- 
win the F.nglifh co~ful ; and fiom him adopted by 
P. I.uhi rii Pavia, who for upwards of 27 years has 
expofed himfelf to iufeftion by his unremitting attend- 
ance on thofe who are labouring under this dreadful 
dirtrefs. This excellent man, whole philanthropy cqtnls 
tliat even of " MarfciUe*' good bifhop. " declares, that 
'luring the lo-.g period mentioned, he has found no re- 
medy comparable to that of rubbing olive oil, with the 
ftrongeft fiiftion, into the whole hody of the infeded 
perfon. When the body is thus rubbed, the pores be- 
ing opened, imbibe the oil, and a profufe pcifpiration 
takes place, by which the poifonou* infection is again 
thrown out. This operation mull be performed the 
tirft day of the infeaion ; and if only a weak perfora- 
tion enfues, it muft be repeated till it is obferved that 
every paiticle of infeaion is removed, and that the 
whole body of the patient is covered with a profufe 
fweat. Neither die patient's fhirt nor bed-clothes muft 
be changed till the pcrfpiration has entirely ceafed. The 
operation muft be performed iu a very clofc apartment j 
and at every fcafon of the year there mult be kept in 
k a fire pan, over which fugsr and juniper muft be 
thrown from time to time, that the vapour which thence 
arife* msy promote the perfpi ration. The whole body 
of the patient, the eyes alone excepted, muft in this 
manner he anointed, or rather rubbed over with die 
grcatefl c*re. 

This practice of the pioua monk is mentioned by 
Mr Howard in his work on Lazarettos ; but a more 
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diforder, have recovered without any fatal fymptou.a ; mult be performed by means of a fpongc, and fo fpeidi- 
but whether from that or any other caufe, does not ap- ly as not to laft more than about three minutes. 3. The 
pear certain (a). The fame operation is repotted to interval between the firft and the fecond rubbing, if a 
have been commonly fatal in a late ftage. It is (aid fecond be ncceffary, mult be determined by circumrlan- 
that embrocating the buboes continually with oil has cci, as the fecond muft not be performed till the tint 
fometimes wrought a cure ; but this remedy it fo diffi- pcrfpiration is over, and this will depend on the coi- 

ititution of die patient. If any fweat remains upon the 
{kin, it muft be wiped off with a warm cloth before the 
fecond rubbing takes place. This tltoog tnciioa wiin 
oil may be continued, for fcveral days fucccAWly, until 
a favouiable change is remarked in the diieafe ; after 
which the rubbing may be performed in a I 
manner. The quantity of oil requitite ea^h 
not be determined with accuracy ; but, in general, a 
pound may be futfieicn:. The purcft and frtihett oili» 
the belt for this operation : it muft not be hot, but on- 
ly lukewarm The brcaft and privities muft be rubbed 
foftly. In a cold climate fitch as ours, thofe parts on- 
ly into which the oil is ruobed muft be expofed naked. 
1 he other parts muft be covered with warm clothing. 
In this manner each part of the body muft be rubbed 
with oil in fueccGlon, as quickly as pofCble, and be then 
inttantly covered. If the pattent has boils or buboes, 
they muft be nibbed over gendy with the oil till they 
can be brought to fuppuralc by mean* of emollient pla- 
tters. The perfons who attend the paticnta to rub » 
the oil muft take the precaution to rub thcmfelves over 
in the like manner, before they engage in the opria- 
lion. They muft, if pofCble, avoid the breath of the 
patient, and not be uudcr any apprehenfiona of catch- 
ing the infeaion. 

P. !.• then fays : " In order to prevent the pa- 
tients from loung their ftrength, 1 prefcribed for them, 
during four or rive days, )oup made of vermicelli booed 
in vinegar without fill. 1 gave them fix or feven tunas 
a day a fmall ipoonful of pieferved four cherries ; pre- 



ferved not with honey, but with (ugar, as the former 
might have occationtd a diarrhcea. When convinced 
that the patients wete getting better, I ufualiy gave 
tliem the tilth morning a cup of good Mocha cuffet, 
with a piece of toaltcd bifcuit (bifcutto) prepared wita 
fugarj and I doubled the latter according to the ftrength 
ami improvement of my patients." 

In the courfc of five years, during which friaitm 



fatisfcftoty account of it is given by Count Iunpald von 

BerchtolAy who adds the following remarks by way of with oil was employed in the hofpital at Smyrna, of 
illustration: 1. The operation of rubbing in the oil 230 perfons attacked by the plag.se d»e greater part 



(») Dr Mofcley, 



, has affigncd a very fufficient reafon why bleeding (he 



Id generally prove efTcaual, 

if recourfe be had to it at the commencement of the difeafe. " In the common older of pefttlential fevers (fays 
he), they commence with coldnefs and Shivering ; limply demonft rating, that fomething unufual has been in coo- 
«ac\ with the (kin. agonising cutaneous fenftbilily. Sicknefs at the ftomach, and an immoveable preffure about 
the prrenrdia, follow. Thefc demonttrate, that the blood cannot pervade the extremities of the body, and that 
the quantity wl 



quantity which ought to dilate through the whole 
and diftending the heart and central vcffels. 



to the Urges organs, and is 



" The leftraining power of the remoter blood vefTels being defttoyed. the thinner parts of the blood cfcape 
their boundaries ; hence arifes yellowness in the Ikin ra fomc climates ; in others, the extravafatcd groffer part) 
of the blood ftagnate, forming black lodgements, bubo, anthrax, and exanthemata. 

" The objea in thefe fevers is, to decide the conteft between the folids and the fluids; and tlus appears to me 
to be only pradicable, when Spontaneous fwcatt do not happily appear, or cannot be raifed by a cooling regi- 
men j" and by draining the viul parts, by bleeding and purging, before the fluids have butft their confines, and 
diffolved their bond of union with the folids. The next ftep is to regain the loft energy of the furface of the 
body, by exciting pcrfpiration ; and then of the whole fyftcm, by tonics. 

" When thefe thing? are not done in the firft hours of attack, in peftilential fevers, and the conflia is not «r 
tinjmjhrd at once, attempting to extort fweatt from the body, by heating alexaphatmica, will do mifchief; and 
bark, wine, ftimuUnts, and cordials, nay be called on, like undertakers, to perform aaufelcfr ceremony.'* 
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wire cured ; and thu wo:ild have been the cafe with 
the reft bid they cot neglected the operation, or \\rl it 
rmt been employed too late after their nervous fyltcm 
hut! heen weakened by the dif-afe fo H to tender them 
incurable. Immente number* of penile have been pre- 
fcr»cd from the * fJFt-£t« of this malady by the above 
meanj; and of all thofe who have anoirtcd themfcl»e* 
with oil, and rubbed it well into their bodies, not one 
has been attacked !>y the pUguc, even though they ap- 
proached perfons already infcc\ed, provided they abltain- 
ed f'om heavy and iridigcftMe food. 

Thus we tec, if this account may be depended on, 
that oil nibbed into the (kin acta a* a preventative, aa 
well a* a cure. When the operation is performed to 
prevent jjifeftion, and it is fuccefsfully performed with 
that view at Smyrna, as often as the plague makes its 

E trance in the city, as it is not done for the pur- 
of promoting perfpiration, it is not requisite that it 
d be performed with the fime fpeed as when for 
curing the diforder ; nor is it neceffary to abltain from 
flefh and to ufe foups ; but it will be proper to ufc on- 
Jy Fowls or veal for ten or twelve days, bailed or mail- 
ed, without any addition or fcafoning In 
the lad place, it will be neceffary to guard againll fat 
and i:idigcftibie food, and fuch liquor* as might put in 
or inflame the mafa of the blood. 



This important difcovery deferves the fcrioua eonfi- 
deration of all medical men ( for if olive oil has been 
found efficacious in curing or pre (erring againll one 
fpecies of infection, it is not abfurd to fuppofe that the 
time or other kinds of oil might be productive of much 
benefit in other nalignant infeAiou's difeafes. We hope 
loon to heir of fomc trill being made with it in this 
country. Would it be of any fcrrice in the yellow fe- 
ver, fo prevalent in the weftern world? See the Pl.ilo- 
fiphical Atavarinr, Vol. II. 

PLANETARY moi-rs, are twelfth parts of the 
artificial day and night ; being each double in length 
to the hour ufed in civil co-riputatio-. in Europe. They 
mre Hill ufed by the Jews as they were among their 
forefathers ; and hence are called Jtw'tjb hours. The 
reafon of their being called planetary hour*, is, that, ac- 
cording to the tArologers, a new planet comes to pre- 
dominate every hour, and that the day ukes its deno- 
mination from that which predominates the firil hour 
of it ; as Monday from the moon, &c. 

PLANTS, organifed bodies, of which a full account 
has been given in the Encjcl. under the title Botany, 
Plant, Sexes, IsSc. The eftablifhment of the fcxual 
fyftem in vegetables ani ' the acknowledged analogy be- 
tween vegetable and animal bodies, has iuggeticd a me- 
thod of improving plants, aa animals are conftffcdly im- 
proved, by what is called erojing tbt brrtd. Plus 
thought occurred firft, we believe, to Andrew Knight, 
Elq; and in the TranfaAions of the Royal Society for 
'799' * e nave * n account of fome very curious experi- 
ments made by him, with the view of afcertaining whe- 
ther the improvement which he had conceived be ac- 
tually practicable. Thofe were chiefly made on the 
garden pea, of which he had a kind growing in hit 
yard ; which having been lo lg cultivated in the fame 
foil, had ceafed to be productive, and did not appear to 
recover the whole of its former rigour when removed 
to a foil of a tome* hat different quality. On this his 
irfl experiment in 1787 was made. Having opened a 
dozen of its immatute blolTonw, he deftroyed the male 
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parts, taking great circ not to injure the female ones ; Wssjtw 
and * few days afterwards, when the bloiToms appeared 
mature, he introduced the farina of a very laigc and 
luxuriant grey pea into one half of the MutTontt, leaving 
the other half ft* thiy were. The pods ol each grew 
equally well; but he fuon perceived that of thofe into 
whofe bloffoms the farina had not been introduced, the 
feed remained nearly as they were before the bloflbm 
expanded, and in that ilatc they withered. 'i hole in 
the other pods attained maturity, but were not in any 
(entiblc degree different from thofe sfforded by other 
pb.uU of the fame varkty ; owing, he imagine*, to the 
external covering of the feed (as he had found in other 
plants} being furniiTied intirely by the female. In the 
iuccetding Ipring, the difference, however, became ex- 
tremely obvious j for the plants from them arole with 
execfuve luxuriance, and the colour of their leave* and 
Hems clearly indicated that they had all exchanged 
their whitcnefs for the colour of the male parent : the 
feed j produced in autumn were daik grey. By intro- 
ducing the farina of another white variety (or in fomc 
inftanccs by fimplc culture), he found this colour was 
caiily difcharged, and a numerous variety of new kind* 
produced ; mauy of which were in hr.c and every other 
refpect much (upcrior to the original white kind, and 
grew with exceflivc luxuriance, fomc of them attaining 
the height of more thau twelve feet. 

i'hc dilTimiiamy he obferved in the offspring, afford- 
ed by different kinds of farina in tittle experiments, 
pointed out lo him an cafy method of afcertaining whe* 
ther fuperfatation (the cxiitence of which ha* been ad 
mittcd among animal*) could alfo take place in the ve- 
getable world. For as the offspring ot a white pea is 
always white, anlefs the farina of a coloured kind be 
IDt rod need into the bloffhm. and as the colour of the 
grey one is alw-; s transferred to its offspring, though 
the female be white, it readily occurred to Mr Knight, 
that if the farina of both were mingled or applied at 
the fame moment, the offering of each couL be caiily 
diilinguifhcd. 

His hrft experiment was not altogether fucccfsful ; 
for the offspring of five pods ^che whole which cfcaped 
the birds ) received their colour from the coloured male. 
There was, however, a ilrong rtfcmblancc to the olhtr 
male in the growth and character of more than one of 
the plants ; and the iceds of several in the autumn very 
cLfely refembled it in every thing but colour. In thia 
experiment he ufed the fariua of a white pea, which 
poiTcflcd the remarkable property of Ihrivtlling excef- 
lively when ripe : and in the iecond year he obtained 
white feeds fiom the grey ones above mentioned, per- 
fectly timilar to it. He, is thcrefo-e ftrongly difpofed 
to believe that the feeds were here of roir.mon paren- 
tage t but doth not conceive lumitlf lo be in pofTcflion 
of facts fofficiest to enable him to fpeak with 'iecidon 
on this quettioti. We have 110 right to form a decided 
opinion on this part of the fubject, having paid to it 
•very little attention j but at preient we are inclined to 
think differently from the author. We admit, indeed, 
that if the female afford the firit Organized atom, and 
the male act only as a ftimulus, it is "by no means im- 
pofliblc that the explofion of two velicles of farina, at 
the fame moment (taken fiom diflcrcnt plant*), may 
afford feeds of common parentage; but whether the 
female or the male affords the firil organized atom, ia 
the quellion which to u* appears not yet decided. 

3 A 1 Another 
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Another fpeciet, however, of fuperfcctation, in which 
one feed appear* to have been ihe offspring of two 
males, tuu occurred to Mr Knight fo often, as to re- 
move, he fay», all poffibUity of doubt at to it» exig- 
ence. In 1797, the year after he had feen the itfult 
of (he laft mentioned experiment, having prepared a 
great many white bloiloim, he introduced the farina of 
a white and that of a grey nearly it the fimc moment 
into each ; and ai in the tart year the character of the 
coloured male had prevailed, he ufed it* farina more 
fpaiingly lhan that of the white one ; and now almoft 
every pod afforded plant* of different colour*. The 
majority, hc*ever, were white; but the character* of 
the two lords were not fufficiciitly dillinet to allow him 
to judge with precition whether any of the feed* were 
produced of common partt.tage or not. In the year 
1798 he was more fortunate ; having prepared blof- 
fom* of the Utile early frame pea, he introduced its own 
f arina, and immediately afterward* that of a very large 
and late grey kind, and fiwed the feeds thus obtained 
to the end of funiiner. Many of them retained the co- 
lour and character of the fnwll early pea, not in the 
flighted degree altered, and bloffcmcd before they were 
eighteen inches high ; whilft others (taken fiom the 
fame pods), whule colour was changed, grew to the 
height of more than four feet, and wcic killed by the 
froft Infore any bloffow* appeared. 

It i* evident, that in thefc inltancc* fuperfectation 
took plicc ; and it is equally evident that the feed* 
were not all of common parentage. Should fubfequent 
experience evince, that a fingle plant may be the off- 
Ipring of two males, the analogy between animal and 
vegetable nature may induce fome curiou* conjecture* 
relative to the procefs of generation in the animal 
world. — It certainly may ; but either we do not per. 
feetly understand the author's meaning, or this experi- 
men! a not conclufire. There were here feeds of dif- 
ferent colours produced by the farina of different male*, 
operating on the fame female plant ; and there are wrll 
attefted wftance* of twin children being born of diffe- 
rent colours, in cotifcquence of the coition of different 
males, a negro and a white man, with the fame woman. 
Had Mr Knight discovered, not that the fame pod, 
but that the lame individual fxa, was the offspring of 
two males, his difcovery would indeed have led to fome 
curious conjectures refpetting animal generation. Dut 
to proceed with his experiments : 

lly introducing the farina of the largeft and mod 
luxuriant kinds into the bloffoms of the mod diminu- 
tive, and by reverting thin procefs, he found that the 
power* of the male and female, in their effects on the 
offspring, arc exactly equal. I he vigour of the growth, 
the iize of the feeds produced, and the fcaion of matu- 
rity, were the lame, though the one was a very early 
and the other a late variety. He had in this experi- 
ment a ttriking inftance rf the ftimulative effefts of 
eroding the breeds ; for the fmalldt variety, whofe 
height rarely exceeded two feet, was increased to fix 
feet ; whilft the height of the Urge and luxuriant kind 
was very little dim in it he J. By this procef* it is evi- 
dent, that any nifmber of new varieties may be obtain, 
ed ; and it is highly probable, that many of these will 
be found better calculated to con-eft the defecis of dif- 
ferent foils and ficuation* than any we have at prefcat. 
The fuccefs of Mr Knight's experiment* on the pea 
to make fimilar experimeau on wheat , 
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but thefe diJ not anfwer his expectation*. The 
ties indeed which he obtained, efcaped the blights of 
1795 and 1796; but their qualities were not 
wifehood, nor were they pciman.ni. His at< 
on the apple, the improvement of which was the firft 
object of hit attentioti, have, as far as he could judge 
from the cultivated appearance of trees which had not 
borne fruit » hen he wrote hit memoir, been tully equal 
to his hopes The plant* which he obtained fiom hi* 
<iiorts to unite the gooefqualitie* of (wo kinds of apple, 
feem to poflcft the grcattit health and luxuriance of 
growth, as well as the moll promiling appearance in 
other refpects. In fome of thefc the character of the 
male appears to prevail ; in other* thai cf the female ; 
and in other* both appear blended, or neither is diftio- 
guilhable. Thefc variation*, which were often obier- 
vable in the feed* taken from a tingle apple, evidently 
■rife from the want of permanence in the character of 
thil fruit, when raifed from feed. Many experiments 
of the fame kind were tried on other plant* ; but it is 
luiGcient to lay, that all tended to evince, that impro- 
ved varieties of every fruit and ut e lenient plants may be 
obtained by this procefs, and that Nature intended that 
a fexual intcrcourle fhould take place between neigh- 
bouring plant* of the fame fpecie*. 

Pla.-.ts, Xutriticn of. This it a fubjed on which, 
a variety of opinions hat been entertained by modem 
chemift*. Haflenfratz conudeta carbon a* the fubttauce 
which nourilhet vegetable*. Ingcnhouz, in lut work 
on the nutrition of plants, pubuihed in 1797, endea- 
vour* to piovc, that if carbon ha* any influence in thia 
refpect, 11 can be only in the Hate of carbonic acid, at 
that acid is abforbed and decompofed by vegetable* ; 
while the ligncou* carbon, furnithed by Nature, produ- 
ces no effect on the cxpanlion ut" plant*. Mr A. Voung 
ha* endeavoured to demoullnitc the itirtc thiug by ex- 
periments. M. Kafn, a Danilh chemift, dcurous of 
difcovcring the truth amidft thefc contradictory opi- 
nions, made, for three yean, a Icrics of experiment* ; 
from which be concludes, by the cxpanfion, lizc, and 
colour of the plant* employed, that carbon, either ve- 
getable or auiinal, hat a decided influence in the oou> 
rifhment of vegetables. What is new, and particularly 
worthy of remark in thefc refcarchct, it, that, accord- 
ing to M. Kafn, the catbonic acid produce* exactly the 
fame effect at charcoal of wood. 

According to Mr Rafn, coal afhet, on which the 
German and Englifh tanner* bcitow fuch praitc, de- 
ftroy the plaott if the toil contain* an eighth part oC 
that admixture. The leave* become faded, a* if icorch- 
cd, at the end of from fifteen to twenty days, and the 
plant* tbcmfelvct die at the end ol four or live wetka. 

No feed germinates in oiL A bugle grain of com- 
mon ia.lt, in 100 grain* of water, is lufncicni to retard 
the vegetation of plants and may even kill them if they 
are watered with that faline liquor. 

Shavings of horn, next to infufion animals, are the 
moil favourable to vegetation : charcoal hold* the third 
rank. For the truth of thefe opinions, tec Frgeukt 
oi 1 r .mcii in this Hujft. 

PLATINUM, or Platim* (Sec Casmmv*. 
Smff4. Part I. Chap. ttt. Sect. 3.), rt a metal, of which 
every chemift regret* the difficulty of making it mal- 
leable. Of the different proceffe* adopted to accom- 
plifh thit end, we have rcafoc to believe that of Mat 
Richard Knight the mo& fuocetVal} ami, with the 
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fpirit of J true philofophcr, hr wifhci to make that pro- 
cefs at generally known at pollible. We (hall give it 
in hi* own words: 

"To a giveu quantity of crude platinum, I add ( fays he) 
15 times iti weight of nitre-muriatic acid (compofed of 
equal part* of nitric and nuriatic acids) in a tubulated 
glafs retort, with a tubulated receiver adapted to it. It it 
then boiled, by means of an Argand't lamp, till the acid 
hat a (Turned a deep laiTron colour i it it then pound off; 
and if any platina remains uudiffolved, more acid it added, 
and it it again boiled until the whole it taken up. The 
liquor, being frittered to reft till quite dear, it again 
decanted : a folution of (al-ammoruac it then added, by 
little and little, till it no longer gives a cloudinefs. By 
this means the platina it thrown down in the form of a 
lemon-coloured precipitate, which having fubfided, the 
liquor it poured off, and the precipitate repeatedly 
warned witU diftilled water till it ceafict to give an acid 
tafte (too much water it injurious, the precipitate be- 
ing in a certain decree foluble in that liquid) ; the wa- 
ter it then poured off, and the precipitate evaporated to 
drynefa." 

Thut far our author's method, at he candidly ob- 
fervct himfelf, differs not from that which lias been fol- 
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degreet of finenefi, the third it the pollards. There is l'»«Wn, 
nothing between it and the brin. Fofiriuu. 

PORCELAIN, a kind of earthen or flone ware, of' * ' 
the manufacture of which a full account it given in the 
Emychptiii from Grofier and Reaumur. It may be 
proper, however, to add here, from Sir George Staun- 
ton, that one of the principal ingredient! in the Chincfc 
porcelain called pe-luntj'r, is a fpecies of tine granite, 
or compound of quartz, tcldfpath, and mica, in which 
the quart/ bears the largeft proportion. " It appears 
(fays Sir George) from fcveral experiments, that 
tun-tft is the fame as the growan-ftone of the CormtV 
miners. The micaceous part in fome of this granite 
from both countries, often contains fome particles of 
iron ; in which cafe it will not anfwer the potter '1 pur. 
pofe. Thit material can be calcined and ground much 
finer by the improved mills' of England, than bv the 
very imperftct machinery of the Chinefe, snd at a 
cheaper rate, than the prepared prtun-ift of their own 
country, r.otwithftanding the cheapneft of labour there. 
The Jao/in, or principal mattir mixed with the pttun- 
Iff, is the Brown clay alio of the Cornith miners. 1 he 
ifhi Jle of the Chincfc is the Er.glilh foap rock j and 
the jbt lan is afferted to be gypfum. 



lowed by many others , but the temainder of tlic pro- " The manufacture of porcelain it faid to be prrcai iout, 
cefs it hit own. " A ftrong, hollow, inverted cone of from the want of fome precife melhoJ of afcertainii g and 
crucible eaith being procured, with a correfpondi-g regulating the heat within the fum?ccs in conftqurncc 
Hopper to fit it, made of die fame material!, the point of which, then* whole content! are baked fometinict into 

If this be fo, Wedge 



of the latter it cut off about three-fourth* from the 
bafe. The platina, now in the (late of a light yel- 
low powder, 11 preffed tight into the cone, and, a 
cover being frxed flightly 00, it is placed in an air-fur- 
nace, and the fire railed gradually to a ftrong white 
heat. (The furnace ufed by Mr Knight it portable, 
with a chamber for the fire only eight inehct in dia- 
meter.) In the mean time the conical Hopper, fixed 
in a pair of iron tongs fui tabic for the purpofc, it 
brought to a red. or to a bright red, beat. The cover 
being then removed from the cone, the tongt with the 
heated Hopper it introduced through a hole in the cover 
of the furnace, and preffed at firft gently on the pla- 
tina, at thit time in a ftate nearly at fott at dough, till it 
at length acquires a more folid confidence. It it then 
repeatedly (truck with the (topper, at hard as the na- 
ture of the materials will admit, till it appears to re- 
ceive no farther impreffion. The cone it then icmoved 
from the furnace; and being Itruck lightly with a ham- 
mer, the platina falls out in a metallic button, from 
which ftate it may be drawn, by repeatedly heating and 
gently hammering, into a bar fit for flatting, di awing 
into wire, planifhing, &c. 

" Bcfidet the comparative facility of thit proceft, it 
hat the farther advantage of rendering the platina much 
purer than when red-hot iron it obliged to be had recourfe 
to ; for platina, when of a white heat, hat a ftrong af- 
finity for iron, and, with whatever care it may have 
bcrn prtrrioufly feparated from that metal, will be found 
to have taken up a portion of it, when it it employed of a 
red beat, to ferve to unite the particles of the platina.'' 

PLATONIC Boons, ice Rioou* Bodiis, Suppl. 

PLUV1AMETER, a machine for meafuring the 
quantity of rain that tails, othcrwifc called Omskomi- 
ti r which tee, Encytl. 

POLLARDS, the name of a coarfe kind of wheaten 



one folid and ufelef* mifa." 

wood's thermometer would be a prctent highly valuable 
to the Chintfc potter, ii that arrogant and conceited peo- 
ple would condefcend to be taught by a native of Europe. 

POSITION, Corrat? of* is a point of any body, 
or fyftem of bodiet, fo ftlected, that we can eftimite 
with propriety the fituation and motion of the body or 
fyftem by the fituation and motion of thit point. It 
it very plain that, in all our attempts to accurate did 
cufTion (if mechanical quefl.gnr, efpecially ia theprefent 
extended fenfe of the- word vuchanifni, f\u:h a feleftion 
it neccflary. Even in common convention, we fre- 
quently find it neceffary to afrcrta'm thediftance of ob- 
jects with a certain pr C cifion. and we then perceive that 
we mutt make fome Juch- fclcvtion. We conceive the 
diftance to be mentioned, neither with refpect to the 
nearrtt nor the rctnotctt point of the objc.3, but as a 
fort of average diftance; and we conceive the point fo sf- 
eertiinri to be fume where about the middle of the ob- 
ject. The more we reflect on thit, we find it the more 
ucccffiry to attend to many circumltances which we had 
ovci looked. Were it the c,urflion, to decide in what 
precife part of a country panfh the church mould be 
placed, we find that the geometrical middle it not al- 
ways the mod proper. We muft confidcr the popu- 
loufnef, of the different quarters of the parifh, and fcleet 
a point fuch, that tbe dillances of the inhabitants on 
each fide, in every direction, fhall be a. equally balan- 
ced as poflible. 

In mechanical difcuCGo.ts, the point by whofc pofi- 
tion and diftance we cftimate tbe pofition and diitance 
of the whole, muft be fo fele&cd, that its pofition and 
diftance, eftimated in any direction whatever, fhall be 
the average of the pofitions and diftances of every par- 
ticle of the affcmblagc, eftimated in that direction. 
This will be the cafe, if the point be fo fdected that, 
a plane it made to ftSt through it m tiny dirtt- 

tie* 
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fc'oii tululevtr, and perpendiculars arc drawn to this 

!>Une from every particle in the body or fyltcm, the 
a~\ of all the perpendiculars on oik fide of tlii» plane 
is equal to the fum of all the perpendicular* 0:1 die 
other fide. If there be fuch a point in a*body, the 
pofition and motion of this point in the average of -the 
, pofitions and motions of all the pattivlc*. 
Plate XL, For if P (fitr. 1 ) be a point fo fStostcd, and if QR 
be a plane (perpendicular to (he pape* ) at any ciitlance 
from it, the distance P/> of the point from this plane is All and LM" 
the average of the dillanecs of all (he particles front it. 
For let the plane APB be pifTtd thiov.gh I». paialkl to 
OR. Tlie dillance of any particle C trom the 
place QR is iqu.il to DS DC, or to P/> — DC. And 
the diltance G 1' of any particle O, lying on the other 
fide of APD, is equal to H L'+GH, or to Pf+QH. 
'Let n be the number of particles on that fhie of AB 
which is neareft to QR. and let o be the number of 
thefe on the remote fide of AD, and let m be the num. 
ber of particles in the whole body, and therefore equal 
to n-\-o. It is evident that the fum t>f the diihinccs of 
all the pa-ticlcs, fjch as C, is n times P/>, after deduct- 
ing all the diftanccs, fuch a* DC. Alfo the fum of all 
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nifh the fum of the lines 1KT. and i.icrcafe the fum of ?'. . 
the line* GH. We may do this till the fums are ecua!. — ~ 
In like mann-r we c?n do ibis with rrfocct to a 



pline LM (alfu perpendicular to the papo), perpcrd - 
cnlar to the p'ane All. The point wanted is for.;c- 
where i- the plane A 15, and fomewhere in the plm: 
LM. Therefore it is fomewhere in the line in which 
thefe two pianr* interfedt each other. This line paJTc* 
through the -point P of the psper where the two liae* 
AU and LM cut each other. ITicfc two lines rcpre- 
Lr.t planes but are, in f»ft, only the irttcrfcdion r- 
thofe planet with the plane of the paper. Pan of th- 
body mud be conceived as being above the paper, a? ; J 
part of it behind or below the paper. The plane of 
the paper therefore divides the body into two part*, h 
may be fo lituatedV therefore, thst the fum of all tie 
diltances from it to the particle* lying above it (hall U- 
equal to the fum of all-the diftanct* of thofe which are 
below it. Therefore the titration of the point P i* 
now determined, namely, at the common intei feet von of 
three planes perpendicular to each other. It ia evident 
that this point alone can have the 
in refpect of thefe three planes. 

But it Hill remains to be determined whether the 

for the point thus found, 



sffifiiT through it : that 



the diftances of the particles, fuch as G, it a times P/, 

together with the fum of all the diftances, fuch as GH. fame condition wih hold true 

Therefore the fum of both fets is n -J- o X P> + fum in refpect to any o(Ur plane 

of GH — fum of DC, or«XP»+ fum ot GH -— is, whether the i im e»f all the perpendiculars on oce 

fum of DC. Cut the fum of GH, wanting the fum fide of thh fonrth plane it equal to the fum of all the 

of DC, is nothing, by the fuopofed property of the perpendiculars x>n the other fide. Therefore 
point P. Therefore mX?p is the fum of all the di- Let AGHI1 (fig. 3.), AXYB, and CDFE, be 

ilanccs, and P/ is the mth part of this fum, or the three planet interfedtng each other perpendicularly in 

average diltance. the point C ; and let CIKL be any other plane, inter- 

Now fuppofc that the body has changed both' its feeding the firft in the line CI. and the feconJ is the 

pUce and its pofition with refptd to the plane QR, hne CL. Let P be any particle of matter in the body 



or fyftem. Draw PM, PO, PR, perpendicular to the 
firft three plane* refpeftively, and let PR, when prods- 
Ctd, meet thcoblique plane in V; draw MN, ON. per. 
pendicular to-f*B. They with meet in one point N. 
Then PMN'O is a re&angular parallelogram. Alfo 
draw MO perpendicular to C F., and therefore parallel 
to A B, and meeting CI irrS. Draw SV ; alfo draw ST 
pet pendicular to VP. It it evident that ,>V it I 



All tlie perpendiculars, fuch a* PR, on onelide of 
the phvue CDFE, being equal to all thofe on the other 
fide, they may be conftdcred as compenfating each 
other ; the one bun ' confidered as pofitive or additive 
quantities, the other are -negative or iubtractivc. There 
is no difference between their fums, and the fum of 



and that P (fig. i.) it ft all the fame point of the boa y, 
an ■'. * P 2 a plane parallel to QR. Make p r equal to 
p P of fig. 1. It is plain that P/> it* ftill the average 
diftancc, and that n X P/ ia the fum of all the prefent 
diltance* of the particles from QR, and that m X » p it 
the fum of all the former diltances. Thereto: e »XP* 
it the fum of all the changea of diltance, or the whole 
quantity of motion e It i mated in the direction * P. P r 

is the iwth part of thit fum, and U therefore the average to CL, and that STRQjnd STPM are 
motion in this direaion. The point P hat therefore 
been properly (elected ; and itt pofition, and diltance, 
and motion* ia refpect of any plane, it a ptoper repre- 
sentation 'of the fituation and motion of the whole. 
It follows from the preceding difcufXon, that if any 
. panicle C (fig. I.) move* from C to N, in the line 
CS, the centre of the whole will be transfened from P both fett may be called o or nothing. The fame muft 
to Q , fo that PQis the mth part of CN { for the fum be affirmed of all the perpendiculars PM, and of all the 
of all the diftanceshas been diminifhed by the quantity pei pendicular 1 PO. 

CN, aud therefore the average dittaace mull be dimi- Every line, fuch as RT, or itt equal QS, it m a cer- 

CN tain invariable ratio to itt correfponding QC, or ht 

nifhed by the mth part of CN, or PCV 13 = — . ^ Thsrefot* the pofitive linea RT are eom- 

But it may be doubted whether there is in every bo- penfated by the negitive, and the fum total it nothing, 
dv a point, and but onerpoiot, <uch that if a plane pal* . Eve f7 '"*» f««h»t TV, 11 in s certain mvaruble ra- 
iliiough it, in any AnSum .vJ/atever, the fum of all the J 10 to *j correfpowdicg ST, cr iu equal' PM, and there- 
tsiiUncea of the pa/tide* 00 one fide of thit plane i» fure l het> fum total is nothbg. 

ttjuai to the fum uf.all the diftances on the other. Therefore the funrof all the linea PV is nothing ; but 

It is cafy to flicw that fuch a point may be found, eic h » in an invariable ratio to a o»nefpondii)g perpen- 
wiih refpect to a. pjanc parallel to QR. For if theliim dicular from P on the oblique plane C I»K L. There- 
of p11 the dithji^es DC exceed the fum of all the di- tore tbe fum of all the pofitive perpendicular* on thil 
Dance* GIL we have only to pafi the plane AD a little p'ane it equal to the fum of all the negative 
^rar:r fo'Qk, but AM pirahVl to it. This will dimi- crilars, and the pj ©pofition ia 
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?jli-i»n in every bo.ly, or ftftem of h olies, there !» a point 
^-v— fuch, that if > plant be p*ffed through it in any &rtf 
lion v/baJevtr, the fum of all the pcrp«ndicul*is on o'»e 
fide of the plane U equal to the fora of all the perpen- 
diculars on the other Me. 

The point P, thus fclectcd, may, with great proprie- 
ty, be called the cixraE of position or the body or 
fyftem. 

If A and B (ng 4 ) be the centre* of pofition of 
two bodies, whofe quantities of matter (or numbers of 
equal particles) are a and b, the centre C lies in the 
ftraight line joining A and B, and AC CB = 4:a, 
or its diftancc from the centre* of each are invcifcly as 
their quantities of matter. For let ■ C 3 be any plane 
palling through C. Draw A", B* 5 , perpendicular to 
this plane. Then we have a X A ■ = t X B 3, and 
A « : B <3 = b : a, and, by fimilarity of triangles, C A : 
CB^4:«i. 

If a third bo^.y D, whofe quantity of matter is J, 
be added, the common centre of pofition E of the three 
bodies is in the ftraight line DC, joining the centre D 
of the third body with the centre C of the other two, 
and DE: EC = a + b :J.' For, paiBng the plane 
t E « through E, and drawing the perpendiculars D', 
C the fum of the perpendiculars from D is </X D I ; 
and the fum of the perpendiculars from A and B is 
7+1 X C «, and we hate </X D / ss a + Jx C . ; and 
therefore DE : EC = a + b : 4. 

In like manner, if a fourth body be added, the corn- 
centre is in the line joining the fonrth with the 
of the other three, and its diftance from this 
centre and from the fourth is inverfcly as the quantities 
of matter » and fo on for any number of bodies. 

If all the particle* of any fyftem be moving uniform- 
ly, in ftraight lines, in any directions, and with any ve» 
Jociiics whaierer, the centre of the fyftem is either mo- 
ving uniformly in a ftraight line, or 1* at reft. 

For. let m be the number of particles in the fyftem. 
Suppose any particle to more uniformly in any direc- 
tion. It is evident from the reasoning in a former p*- 
ragnph, that the motion of the common centre is the 
rath part of this mot'nn, and is in the fame direction. 
The fame mnft be faid of every particle. Therefore 
the motion of the centre is the motion which is com- 
pounded of the with part of the motion of each par- 
ticle. And becaufc each of thefe was fuppofed to be 
uniform and rectilineal, the motion compounded of 
them all is alfo uniform and rectilineal ; or it may hap- 
pen that they will fo compenfate each other that there 
will be no diagonal, and the common centre will remain 
at reft. 

Cor. 1. If the centres of any number of bodies move 
uniformly in ftraight lines, whatever may have been 
the motions of each particle of each body, by rotation 
or othcrwife, the motion 0/ the common centre will be 
uniform and rectilineal. 

Cor. 2. The quantity of motion of fuch a fyftem is 
the fum of the quantities of motion of each body, re- 
duced to lac direction of the centre's motion. And it 
is had by multiplying the quantity of matter in the 
fyftem by the velocity of the centre. 

The velocity of die centre is had by reducing the 
motion of each particle to the direction of the centre's 
snotion. and then dividing the fum of thofe reduced mo» 
by the quantity of matter in the fyftem. 
By the fclectioo of this point, we render the invefti- 
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gation of the motions and actions of bodies incompa- P«fi«'on. 
rably more iimple and eafy, freeing our difcuflions from " ' 
numberlefs intricate complications of motion, which 
would frequently make our progrefj almoft impo&ible. 

Position, in arithmetic, called alfo Falfe Pofition, 
or Suppofition, or Rule of Falfe, is a tule fo called, 
becaufc it confilts in calculating by falfe numbers fup- 
pofed or taken at random, according tn the proccft dc- 
fcribed in any queftion or problem fopoled, a* if they 
were the true numbers, and then fnm the rei'ults, com- 
pared with that given in the queftion, the true numbers 
are found. 

Thus, take or affumc any number at plcafure for 
the number fought, and proceed with it as if it were 
the true number, that is, perform the fame operations 
with it ar, in the queftion, are dtfcribrd to be ptrform- 
ed with the number required : then if the refult of thofe 
operations be the fame with that mentioned or given 
in the queftion, the fuppofed number is the farm as the 
true one that was required ; but if it be not, make this 
proportion, Vv*). as your refult is to that in the queftion,' 
fo is your fuppofed falfe number to the true one required. x 

Example. What number is that, to which if we add 

i, -p i» '"a i o{ !tfelf . lh « f ^ m w »" be 240 » 
Suppofe 99 

49-5 =i 
91- = T 

24?J - i 

3 » 2. 7 5 =. refult • 
Then, as M3.7J : 140 : : 99 : rc6.6 = Anfwer. 

53? =i 
35 5 = r 
26.6 ±i 

17.7, 



1 

■1 



t 



240. 3 proof. 

This is Jinglt pofition. 

Sometimes it is neceffary to make two different fup- 
pofitions or affumptions, when the fame operations mutt 
be performed with each as in the fingle rule If neither 
of the fuppofed numbers folve the queftion, find the 
differences between the refult* and the given number ; 
multiply each of thefe difference* into the other's poll- 
tion ; and if the error* in both fuppofitiotis be of 
the fame kind, « t. if both fuppofition* be cither lefa 
or greater than the given number, divide the differences 
of the products by the differences of the error*. If 
the error* be not of the lam: kind, i. t. if the one be 
greater and the other Icfs than the given number, di- 
vide the fum of the product* by the fum of the errors. 
The quotient, in either cafe, will be the anfwer. 

Example. Three partners, A, B, and C, bought a 
fiigar-work wkich coft them L.2003 ; of which A paid 
a certain fum unknown j B paid as much as • . and 
I., co over ; C paid as much a« them both, and I* I* 
over : What fum did each pay ? 
(1.) Suppofe A paid L.500 
B $$3 

e — io7>- 
2115 

2000 

J2J S error of excels. 

C?) 
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(l.) Suppofe A paid L.4C0 




B 

c 



ad poGtion. 



4W 
875 

1030 



*7J 
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penetrating fubfUnccs, fuch as fah», metali'e o»yd», 
glafa, Ac. they require a tine kind of psile, which x 
obtained only by reducing the earth* employed to *try 
minute particle*. Others defttned for melting metal*, 
and f-jbllancrs not very penetrating, and which ntuh 
be able to fopport, without tweaking, a fudden trauii. 
tion from great heat to great cold, require for then 
= error of defc&. fabrication a mixture of calcined argil with raw argil 



Soo = ift pofition. 



id error, lie 
2d 275 



50000 



400 )i87503 



Anfwcrs, 



i 



4<»8.7 r =: fum paid by A. 

3,8.7;=: B. 

1012.5 = C 



1303. — proof. 
This i> called double pofition. 

POTTERY is an art of very confiderable importancci 
and in addition to what has been faid on it in the Eacj- 
cloptd-j, the following reflexion*, by that eminent clie- 
nt ill Vauquclin, will probably.be acceptable to many of 
our readers. 

Four things (lays he) may occafion difference in the 
qualities of earthen-ware : t//. The na'ure or compo- 
lition of the matter ; l</, The mo*c of preparation ; 3 d t 
The dimcnfiona given to the refills ; 41b, The hiking 
to which they are fubjecled. By ctimoofition of the 
fitter, the author underftands the nature and propor- 
tions of the clement* of which it ia formed, i'hrfe ele- 
ments, in the.gr«'er part of earthen ware, either va- 
luable or common, are filex, argil, lime, and fomctime* 
a little oxyd of iron. Hence it is evident that it is not 
lb much by the divcrfity of the elements that good 
earthen-ware differs from bad, a? by the prnpo'tion in 



By thefe means you obtain pottery, the coarfe paSe &: 
which rrfcmblet brttbe, or fmall-graiaed padding rfaru, 
and which can endure fudden changes of tempcratnre. 

The baking of pottery it alfo an object of great im- 
-portance. The heat muft he capable of expelling hu- 
midity, and agglutinating the parts which enter in 
the competition of th- parte, but not ftroog enough 
produce fuGon ; which, if too far advanced, gives to 
pottery a homogrniioufaefi that renders it brittle. Tot 
fame effect take? place in regard to the fine pottery, 
becaufe the very minute dirifion given to the earth* re- 
duce* (hem nearly to the fame Itate as if this maty 
had been fnfer!. This ia the reafon why porcelain 
ftrongly baked ia more or left brittle, and cannot ea£Jr 
endure alternations of temperature. Hence coarfc t*>rc« • 
lain, in the compofitton of which a certain quantity or 
Calcined argil is employed, porcelain retorts, crucible*, 
tubes, and common potttry, the pafte of which is costlr. 
arc much lefs brittle than difhe* and faucers formed ot 
the fame fubftancc, ground with more labour. 

The general and refpeftive dimcnfiona of tbe different 
parts of vefltl* of earthen-ware have alfo confide nab;.- in. 
fluence on their capability to Hand the fire. 

In frme cafes the glazing or covering, especially 
when too thick, and of a nature different from the ho'y 
of the pottery, alfo renders them liable to break. Th-!„ 
in making Come kinds of pottery, it is always effcntial, 
1/?, To follow the bed proportion in the principles ; 2J, 
To give to tbe particles of tbe parte, by grinding, a 
minutenefa fuited to the purpofe for which it is intend- 
ed, and to all the part* tbe fame distentions as far as 
poffiblc t 3</, To carry the baking to the higbeft dc- 



which they ate united. Silex or quartz, make* always 
two-thirds at lea It of earthenware ; argil or pure clay, 

from a fifth to a third ; lime, from 5 to 20 parts in the gree that the matter can bear without being fated; 4/^, 
hundred} and iron, from o to 12 or 15 parts in the To apply the glaxir.g in this layer*, the fofibility of 
hundred. Si'ex gives hardntfs, infulibility, and un- which ought to approach as near a* poffibte to that of 
alterability ; argil make* the pafte pliable, and ren- the matter, ia order that it may be more intimately 
den it lit to be kneaded, moulded, and turned at plea- united. 

fure. It poflenc* at the fame time the property of be- C. Vauquclin, being perfuaded that tbe quality c>r 
ing partially fufed by the heat wh ; ch unitea its parti good pottery depend* chiefly on ufing proper piopor- 
with thofc of the filex t but it mull not be too abun- tion* of the earthy matter*, thought it might be of 
dant, a* it would reuder tbe earthen-ware too fufible importance, to thofe engaged in this btanah of manu- 
facture, to make known the analytis of different natural 
clays employed for thi* purpofe, and of pottery produ- 
ced by fomc of them, in order thzt, when a new earth 
is difcovercd, it may be known by a fimplc analytic 
whether it will be proper for the fame object, and to 
what kind of pottery already known it bear* the | 
eft refembhnce. 



and too brittle to be ufed over the fire. 

Hitherto it hat not been proved by experience that 
lime is necefJary in the compofition of pottery : and if 
trace* of it are conflantly found in that fubllance, it is 
becaufe it i« alwayt mixed with the other earths, fiom 
which the wafhing* and other manipulations have not 
"been a*lc to feparate it. When this earth, however, 
does not exceed five or fix part* in a hundred, it ap- 
pear* that it is not hurtful to the quality of the pot- 
tery ; but if more abundant, it render* it too fufrhlc. 

The oxyd of iron, befides the inconvenience of com- 
municating a red or brown colour, according to the de- 
gree of baking, to the veffels in which it form* a part, 
has the property of rendering them fuGble, and even in 
4 greater degree than lime. 

As fome kind* of pottery are deflined to melt «ry 



Silcx . . 
Argil . . 
Lime . . 
Oxyd of iron 
Water. . 



Hcffnn 
Crucible ft. 

. 89 

arj 
1 
8 
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35 
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28 
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Raw kaolin no part*. — Stint 74 
*, water 7. A hundred parti of this earth 
alum, after being treated with the fi 

Wafted kaolin 100 parti — Silex 55, argil 27, 
a, iron o-C, water 14.. Thii kaolin, ' 



fulphtinc acid, gave about 4c or 50 ptr cent. 

Petuntse. — Silo: 74, argil 14-5, lime yc, lofs 6- A 
hundred parti of thit fubltsnce, treated with the ful- 
phuric acid, gave feven or eight parti of alum. But 
thit quantity does not equal the loft fuftained. 

Porcelain of retorta.— Silex 64, argil a8 8, lime 4-55, 
iron 0 50, loft t'77- Treated with the fulphuric acid, 
thit porcelain gave no alum. 

There ti a kind of raithen veflelt, called Alcarrmi, 
ufed in Spain for cooling tike water intended to be 
drunk. Thefe veflel* coniift of 60 parts of calcareous 
earth, mixed with alumina and a little oxyd of iron, 
and i(> | of filiceous eatth.alfo mixed with alumina and 
the fame oxyd. The quantity of iron may be crlima- 
ted at almoft one hundredth part of the whole. Thii 
earth is firft kneaded into a tough pafte, being for that 
purpofe prfcvioofly diluted with water ; formed into a 
cake of about fix inches in thicknefs, and left in that 
fiate till it begin to crack. It is then kneaded with 
the feet, the woikman gradually adding to it a quantity 
of fca-falt, in the proportion of feven pounds to a 
hundred and fifty ; after which it is applied to the lath, 
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argil irVf, Kmc toons is made to the Almamy, and is afterwards di- Prnvmp. 

ftributcd among the Tampfirs ; and although a part be- » -' 
longs to the former, he nevcrthclefa requires a feparate 
prtfeot for himfelf. 

PRINTING. (See that article, Entycl. aod Tvro- 



1 earth gave eight of 
ulphuric acid. 



with the 



of alum. graphy in thii Si 



mm 



nl ) We (ball here only de- 
fcribe a PtiMrtrtG-Pre/t, for the invention of which a 
patent was granted, in 179c, to Mr William Nicholfon 
of New North ftreet. Red Lion Square, London. This 
machine, with fome flight varieties, ■• adapted for print- 
ing on paf>*r, nun, rottm, «W/m, and other articles, in 
a more neat, cheap, and accurate method, the author 
thinks, than the printing preffe* now in ufe. 

The invention confifts in three paiticulars, tfl. The 
manner of preparing and placing the types, engravi.ig«, 
or carvings, from which the imprcfiion is to be mode ; 
lilfy, In applying the ink or colouring matter to types 
or engravings } and, $Jtj, In taking off the imprefuon. 

1/, Mt Nicholfon makes his moulds, punches, and 
matrices, for catling letters, in the fame manner, and 
with the fame material*, as other letter-founders do, 
excepting that, in It cad of leaving a fpace in the mould 
for the item of one letter only, he leaves fpacet. for two, 
three, or more letters, to be cad at one pouring of tbc 
metal ; and at the lower extremity of each of thofe 
fpaces (which communicate by a common groove at 
top) he places a matrix, or piece of copper, \*ith the 
and baked in any kind of furnace ufed by potters The letter punched upon its face in the ufual way. And 

Dut half as much ba- moreover, he brings the ftem of his letters to a due form 



alcainezrs, however, are only about 
ked ai the better kinds of common earthen ware ; and 
beinp exceedingly porous, water oo7.es through them 
en all lidea. Hence the air, which comes in contact 
with it by making it evaporate, carries off the caloric 
contained in the water in the vtffcl, which is thus ren- 
dered r-maTkahly rooL 

POULES, or Fouic-yas, one of the principal na- 
tions which inhabit the banka of the Senegal. . They 
poffefs an extent of more than fixty leagues along the 
nver, and exact heavy cuftoms from the Senegal tra- 
ders with the interior of the country. They are not 
fo black as the other negroes, but of a copper colour, 
much inclining to red. It is remarkable, however, that 
their children wbo are fenl to Senegal, and reiide there 
for fome years, become much blacker. The females 
are very handfome, and the whites of Senegal generally 
take care to procure fome of them. But they are of 
a bad difpolition, and utterly incapable of attachment. 
When a man has a millrcft of thii nation, he mult 
watch her conduct very narrowly, and even challifc her, 
that (he may not be guilty of infidelity to him whom 



and hni'h, not only by rubbing it upon a ftonc, and 
(craping it when arranged in the finilhing ftick, but like* 
wife by fctaping it, on one or more fides, in a hnilhmg- 
ftick whofe hollowed part is lefs deep at the inner than 
the outer tide. He calls that fide of the groove which it 
neareft the face of the difpofed letter, the outer lide;> 
and the purpofe accomplifhcd by this method of fcr*. 
ping is, that of rendering the tail of the letter gra- 
dually (mailer the more remote it is, or farther from the 
f<tce. Such letters may be fiimly impofed upon a cy> 
lindrical furface, in the fame manner a* common letters 
are impofed upon a flat (tone. 

zdtjy He applies the ink. or colouring matter to the 
types, forms, or pUtea, by cauling the furf*ce of a cy. 
Under, fmeared or wetted with the colouring matter, to 
roll over the furfaccs of the I aid forms or plates, or by 
caufing the forms or plates apply themfrlvca f'xctfllvely 
to the furface of the cylinder. The furface of this co- 
louring cylinder i* covered with leather, or with wool- 
leu, linen, or cotton-cloth. When the colour to be 
ufed is thin, as in calico printing, and in almoft every 



with her favours. The dread of the bafU- cafe, the covering is fupported by a firm elallic Huffing, 



nado will, in fuch cafe, effed what attention and 
plaifanee can never bring about. 

Although the Poulcs inhabit one of the fined fpoti 
in Africa, they are neverthelefs a wretched people } 
they are bafe, cruel, thievifh, and fanatic in the extreme. 
They are commanded by a chief of their religion, 
which is a contemptible mixture of Mabometanifm and 
idolatry. Thii chnrf is called the Almamy ; he fi al- 
ways chofen from among the Tampan, who are twelve 
in number. The Tampfira are the interpreters of the 
law, and are the mutt learned, or rather the moft fana- 
tical among them. The Almamy has the power of 
life and death over hia fubjetts ; yet he may be depofed 
by an affembly of Tampftrs : it is therefore hit intereft 
to keep on good term* with them. The payment of cut 

Sor ri~ Vou II. Part L 



j of hair, or wool, or woollen cloth wrapped 
one'or more folds round the cylinder. When tbc co- 
vering confifU of woollen cloth, the fluffing mutt be de- 
fended by leather, or oilikin, to prevent its imbibing 
too much colour, and by that means lofing its clafticity. 
It is abfolutcly neceffary that the colouring matter be 
evenly diftributed over the furface of the cylinder ; and 
for this purpofe, when the colour is thick and ftiff, as 
in letter- prciTt printing, he applies two, three, or more 
fmall cylinders, called diftributing-rollrrs, longitudinally 
againll the colouring cylinders, fo that they may be 
turned by the motion of the latter j and the effect of 
this application is, that every lump or mafr of colour 
which may be redundant, or irregularly placed upon 
the face of the colouring cylinder, will be prefled, 
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rWinj fpreid. and partly taken up, and cirried by the fina l I 
— toller* lo the other part* of the colouring cylinder ; fo 
that thi. lad will very fpecdily acquire and prcfervc an 
even face of colour. But if the colouring matter be 
thinner, he does not apply more than one or two of 
thefc dirtributing-rollera ; and, if it be very thin, he ap- 
pliei an even blunt edge of metal, or wood, or a ftraight 
brum, or both of thefc lad, againd the colouring cylin- 
der, for the purpofe of rendering its colour uniform. 
When he applies colour to an engraved plate, or cylin- 
dcr, or through the interdict of a perforated pattern, 
t« in the mar, ufa ft u ring of fome kinds of paper-hang- 
ing*, he ufes a cylinder entirely covered with hair or 
bridles in the manner of a brum. 

$J!y. He peif rm« all hi» i predion*, even in letter 
preft prlnti"^', by the action of a cylinder or cylindrical 
furfacc. The eonftruftion of this machine, and the 
manner of ufii.g it, will be intelligible to every reader, 
who mall attentively conf-der 1'latc XL ; where rig. 1. 
rrprefent* a printing pref*, more especially applicable 
to the printing of book*. A and E a-e two cylinder*, 
running or turning in a ftrong frame of wood, 01 metal, 
•r both. The cylinder A is freed with woollen cloth, 
and is capable of being prefftd with more or lets force 
upon HI, by mean* of the lever M. HI is a long 
table, which ii capable of moving endwife, backward* 
and forwards, upon the rollers E and K. The roller 
A ads upon this table by mean* of a cog wheel, or by 
ftrapf, fj as to draw it backwards and forward* by the 
motion of its handle L. The uble is kept in the fame 
line by groove* on its f:dcs, which contain the cylinder 
A. D is a chafe, containing letter fit up and impofed. 
E is a box. containing a culojri-g roller, with its didii 
buting rollers CC J it ii lopported by the arm N. O 
is a cylinder faced with leather, and l)ing acroft an ink- 
ht<«k'; tli* cylinder is fixed by the middle to a bended 
lever moveable on the joint 

TU* ~f>'M. When D, or the letter, is drawn beneath 



the Cylinder B, it rtcrivr« ink ; and *l 
the polition k, a workman placet 



ICU It 



at pjiTt.l 
i do.vn a 

tympan with paper upon it (this tympan differs in no 
refpeft from the ufual one. except that it* hinge opens 
fidewife) : it then proceeds to pafi, under the cylinder 
A, which predc* it fucccfimly through its whole fur- 
face. On the other fide, at S, the workman takes off 
the paper, a- d leave* the tympan up. This motion 
caufes the cylinder B to revolve continually, and confe- 
auenily renders it* inked furfacc very uniform, by the 
aflion of it* did ributing roller* CC ; and, when the 
table ha* psdei to its extreme diflance in the diredion 
now fpoken of, the arm G touches the lever P, and 
raifet the cylinder O off the ink block, by which mean* 
it dabs againd one of the didribuling roller*, and give* 
it a fmall quinii.y of ink. The returning motion of 
the table carries the letter again under the toller B, 
which again inks it, and the procef* of printing another 
fttct goes on as before. 

Fig 2. is anuther prmting-pref*. In this, B H the 
inking roller ; A is a cylinder, liaving the letter impo- 
fed upon its futface j and E is a cylinder, having its 
nniform (urface covered with woollen cloth : thefe three 
cylinders are conr.eftcd, either by cog* or (traps at the 
edges of cadi. The machine ii unitormly turned in 
one direction by the handle L. The wotkrran applies 
• fheet of paper to the furfacc of E, where ii is retain, 
cd, either by pobti in Utc ufual maouu-, or by the ap- 



paratu* to be drfctibed in treating of fi£. 4. The pa- Pnmisr, 
per pade* between E and A, and receives an tmprcf- • J 
lion ; after which the workman takes it bd*. and appliea 
another fheet ; ar.d in the rrritn time the letter on the 
furfacc of A paffes round againd the fnrf»ce of B, and 
receives ink during the rotation of B The didributing. 
roller* CC do thnr office a* in the machine fivj. 1 . ; and 
once in every revolution the tail F, affixed to B, raifea 
the inking piece G, fo at to caufc it to touch one of the 
dillribuling rollers, and fupply it with ink. In thi* way 
therefore the repeatedpt intingof (heet after fhect goe* 00. 

Fig. 3. u a printing prefs, more particularly adapted 
to print cottotu, fclks. vaper hangings, or other article* 
which run of a conf:dcf able length. A is a cylinder 
covered with woollen cloth, or other loft Libltaoce. 
The web or piece of cotton, or other goods, is pilled 
tound this cylinder, ftom the carrying. roller F to the 
rccciv:ng r<iileri GH ; which are connected by a piece 
of linen, woollen, or haircloth, in the manner of a 
jv:k towel fewed rounl them ; the rotation of thi* 
towel carries away the printed duff or good*, and de- 
poi'tt* them at 1. KL is a moveable box. containing 
three tollers, which move againd each other in rota- 
tion. I he lowed roller C revolves in a ir.at. of colour, 
contained in a trough or veffil in the bottom part of 
the box KL . the furfacc of this colour is reprcfented 
by the line MN. The next roller B it fluffed and 
covered a* detcribed in fc&ioti 2. The piciTurc of 
B againd C p: events the cylinder B f.ooi receiving 
too much colour. 1) it a cut or caivcd cylinder, 
which tpceives colour, during the rotation, from the 
roller B, and imprtdes it upon the web as it p^iTe* 
round the cylinder A ; iu this way the coiittant and 
effectual action of the machine is tuficienily obvious. 
It mud be obferved, that the cylinder* AIMS and G 
are connected together by cog wlieele, ftraps, or other 
well kru>wn equivalent contriv*.icet ; fo that the handle 
I' drive* the whole, without their ucccffarily depending 
on any alhcliun or faction at their lur facet. The ptel- 
fure cf B ag-iisift D it governed by an aojulrncnt of 
the axis of 1), whufe i \ <-t* arc capable if a frvall mo- 
tion ; and the prrdure of D againil A i» governed by 
the polition of the whole box KL. Wbeu it it requi- 
red to print more than one colour upon a piece,' Mr 
Nicholfon caufes it to pafs two or mote lime* through 
the machine ; or, in thofc cafe* where the materials are 
liable to cbsngc. their dimenliont, he applies, at oue and 
the fame tin t, two or more fuch boxes a* KL, with 
their refpcctivc cylinders, fo that the pattern cylinder 
of each may make it* impicfliou upon the web or mate- 
rial to be printed on. 

Fig. 4. it a printing preft, chiefly of ufo for book* 
and paper*. 1, a, 3, 4, reprtfent* a long tatle, with 
ledges on each fide ; fo that the two cyliudei* A and 
B can tun backward* and forward* without any lide 
(hake. In one of thefc ledge* is placed a drip or pb.te 
of metal cut into teeth, which lock iuto cottefpoudctit 
teeth in each cylinder ; by which mean* the two cy- 
linder roll along, without the poflibility of changing 
the relative polition* of their turfaccat any determinate 
part of the table. Thir may alfo be ctTcftcd by ftrapt,. 
and may indeed be accmpliihcd, with tolerable accu- 
racy, by the mete rolling ot the cy lindct* on the linootb 
or iial ledge* without any pioviiion A u the print- 
ing-cylinder, covered with woollen cloth, and B is the 
toJuiig-cyliadcr, wilb iu duitibuting roller*. The uble 

may 
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mar he divided into four compartment*, marked with 
a thicker bounding line than the rert, and numbered t, 
a, J, 4. At i is p'aced a (heet of paper; at a ia the 
form or chafe, containing Utter fet and imoofed t at 3 
is an apparatus fur receiving the printed (beet ; and 4 
is employed in no other ufe than as a place of (landing 
for the cartiage E, after it haa patTed through oue 
operation, and when it takta ink at F. Its action it at 
follow* : the carriage i* thntil forwatd hy the work- 
man, and at the roller A panes over the fpace number- 
ed 1, it takes up the meet of paper prerioufly laid 
there, while the roller B runs over the form and inks 
the letter. The (hect of paper, being wrapped round 
the cylinder A, is prefTed againfl the form as that cy- 
linder proceeds, and cor.fcqucntly it receives an imprcf- 
Hon. When A arrives at the fpace numbered 3, it lets 
go the (heet of paper, while the prominent part of the 
carriage G fttikes the lever P, and raifes the inking- 
piccc, which applies itfclf againfl one of the diilributing- 
ruUers.. In this manner therefore the cylinder A re- 
turns empty, and the cylinder B inked, and in the 
-mean time the workman places another (heet of paper 
ready in the fpace numbered 1. Thus it is that the 
operation proceeds in the printiog of one (heet after 
another. 

The preceding description is not incumbered with 
an account of the apparatus by which the paper is 
taken up and laid down. This may be done in feveral 
«t)i: Fig. y. and 10. reprcfent one of the methods. 
Dli i* a lever, moving on the centre pin C, and having 
its riul 1 ) prcfTcd upwards by the action of the fpring 
G. The (boulder which contains the pin C is fixed 
in another piece F, which is inferted in a groove in the 
surface of the cylinder A (lig. 4.), fo that it ia capable 
of moving in and out, in a direction parallel to the 
axis of that cylinder. As that cylinder proceed*, it 
meets a pin in the table ; which (letter P, tig. 9.) act- 
ing on the inclined plane at the other end ot the lever, 
throws the whole inwards, in the pofition reprefented 
in fig. 13. ; in which cafe the extremity D (hoots in- 
wards, and applies itfclf agsinll the fide of the cylinder. 

In fig. 1 1. is a reprefentation of part of the table ; 
the dotted fquare reprcfents a (beet of paper, and the 
four finall (haded fquarca denote holes in the board, 
with pin* (landing betide them. When the lever UK 
(tig. 10.) (hoots forward, it is fituated i.i one of thefe 
holes, and advances under the edge of the paper, which 
confidently it pre (Tea and retains againfl the cylinder 
with its extremity D. Nothing mure remains to be 
bid nfpefiing the taking up, but that the cylinder is 
provided with two pair of thefe clafps or levers, which 
are fo fixed as to correfpond with the four holes repre- 
fented in fig. 11. It will be eafy to underAand how 
the paper ia depofited in the compartment n° a,, (fig. 
4.) A pin P(hg ic) riling out of the platform or table, 
ads againfl a pin £, projecting tidewife out of the 
lever, and mull of courfc draw the Aider and its lever 
to the original pofition ; the paper omiequently will be 
let go, and its difengagrment i* rendered certain by an 
apparatus fixed in the compartment numbered 3 (fig. 
4.) <>f e«»6tly the fame kind as that upon (he cylinder, 
and which, by the action of a pin duly placed in the fur- 
face 01 the cylinder A, takes the paper fiom the cylinder 
IS pticifcly the tame manner as that cylinder originally 
ti>ik it up in the compartment uumbcrcJ t (iig. 4.) 
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Fig*. (, 6, and 7, reprefent a fimplcr apparatus for Print 
accomplishing the fame purpofe. If A n U b (fig 7.) "~~v 
be fupucfed to reprefent a thick plate of metal ot a cir- 
cular form, with two pirs, A and 15. proceeding fide- 
wife or pcrpetidiculaily out of its plane, and diametri- 
cally oppodte to each other, and G another pin pro. 
feeding in ihe direction of that plane, then it ia obvious 
that any force applied to the pin A, fo as to prefs it 
into the portion a (by turning the plate on its axis or 
centre X), will at the fame time catife the pin G to 
acquire the pofition g ; and, on the other hand, when 
B is at i, or the dotted reprefentation of the fidepip, 
if any prcfl'ure be applied to rctlore its original pofition 
at B, the pin g will return back to G. Now the fi- 
gures 5 and 6 exhibit an appaiatus of this kind, aoplied 
to the cylinder A ; and that cylinder, by rolling over 
the pins F and /, properly fixed in the table to rc-aft 
upon the apparatus, will caufe its prominent part G 
either to apply to the cylinder and clafp the paper, or 
to rife up and let it go. The compartment numbered 
3 (% 4 ) nniil of courfc have an apparatus of the 
fame kind to be aded upon by pin* from A, in order 
that it may take the paper from that cylinder. 

There is one other ctrcumftance belonging to this 
machine -which remains to be explained. When the 
carriage E (fg. 4.) goes out in the direction of the 
numbers 1, 2, 3, 4, both rollers, A and B, prefs the 
form of letter in their paffage $ but in their return 
back again the roller A, having no paper upon it, 
would itfclf become foiled, by taking a faint imort(T:on 
from the litter, if it were not prevented from touching 
it : the manner of effecting this may be undeillood from 
fig. 13 The apparatus there reprefented is fixed upon 
the outfide of the cairiage E, near the lower corner, in 
the vicinity of the roller A ; the wlolc of this prrjefts 
lidcwifc beyond the ledge of the tnblr, except the fmall 
truck or wheil B. 'Ihe irregularly triangular piece, 
which is (haded by the flroke of the pen, carries this 
wheel, and alfo a catch moveable on the axis or pin E. 
The whole piece is moveable on the pin A, which con- 
nefta it to the carnage. CD, or the part which is 
(haded by dotting, is a detent, which ferves to hold the 
piece down in a certain pofition. It may be obferved, 
that both the detent and the triangular piece are fur- 
nilhed each with a claw, which holds in one direction, 
but trips or yields in the other, like the jacks of a harp- 
(ichord or rcfembling certain pieces ufed in clock and 
watch making, as is clearly leprcfented in the figure. 
Thefe claws overhang the iide of the table, and their 
effect is as follows : 1'here is a pin C (fig. 4.) between 
the compartments of the table numbered 2 and 3, but 
which ia marked F in fig. 12. where GH reprcfents 
the table. In the outward run of the cairiage thefe 
claws (Irike that pin. but with no other effect than that 
they yield for an inflant, ana as inllantly rel"ur-e their 
original pofition by the aclion of their respective (lender 
back-fprings. When the carriage telurns, the claw of 
the tielent indeed ilrikes the pin, but with as little effeCl 
as before, becaufe its derangement is inJIanily removed 
by the a&ion of the back fpring of the detent itfclf ; 
but, when the claw of the triangular piece takes the 
pin, the whole piece is made to revolve on its axis or 
pin :\, the wheel B is forced down, fo as to lift that 
end of the carriage, and the detent, catching on the 
piece at C, prevents the former pofition from being re- 
3 B 2 covert & 
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ivinemf , covered. The etinfeqixnee of this is, that the carriage 
run* upon the truck B (acd its correfpondent truck on 
the oppoiite fide) infttad of the cylinder A, which U 
too much railed to take the letter, and foil itfelf ; bot 
as toon aa the end of the carriage ha» patted clear of 
the letter, another pin R (fig. 4.) take* tlw claw of the 
detent, and drawi it off the triangular p ; ece ; at which 
infant the cylinder A fubfidea to its ufnal place, and 
pet forms its function* at before. This latt pin R doca 
aot affect the claw of the triangular piece, becaufc it ia 
placed ton low ; and the claw of the detent ia made the 
longcft, on purpofc that it may Arike this pin. 

Fig. 8. reprefrnts an inftrumcnt for printing floor- 
clollii, paper hanging*, and the like, with ftiff paint and 
a brufh. 1> is a copper or metallic cylinder fixed in a 
frame A, like a garden roller; its carved part ia thin, 
and is cut through i™ various places, according to the 
defired pattern. A flrang axis pa(Ic« through the cy- 
linder, aod its extremities are firmly attached to the 
frame A. To this axis is fixed a vefH or box of the 
fame kind, and anfwering the fame purpofc as the box 
KL in rig. 3. It carries a cylinder P, which revolves 
in the colour ; another cylinder E, which revolves in 
eontad with P , and a third cylinder B, whofe exterior 
fur face ia covered with hair, after the marrncr of s 
broth, and revolves in contact with E. This cylinder 
B is adjurlcd by its axis, in fuch s manner that its 
bruih-patt fweeps in the perforated parts of the metallic 
cjlinder D. The circle C reprefents a cog- wheel, fix- 
ed concentric to tire cylinder D, and revolving with it | 
this wheel takes another wheel concentric to, aod fixed 
10, B ; hence the action ia as follows : When the me- 
tallic cylinder is wheeled or rolled along any fur lace, 
its cog-wheel C drivca the brufh B in the contrary di 
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fluid remains impregnated, at the fame time that It ac- 
quires a fine golden yellow, and emits the deteltable 
fmell of oxygenated muriatic acd. It contains a fmall 
portion of muriat of lead; but this is not at all noxious 
m the fubfequcnt procel*. It is alto neceifary to be 
obferved, that the bottle mutt be fl'ong, and the Hop- 
per not too firmly fixed, otherwil'e the active elaftic va- 




pour might bur", it. The method of uuog this pre- 
pared acid ia as follows : 

" Provide a fufltciently large plate of glafs, upon 
which one or more prints may be fcparanly lpread out. 
Near the edges let there be raifed a border of ibft white 
wax half an inch high, adhering well to the glafs and 
fiat at top. In this kind of trough the print is to be 
placed ia a bath of frtfh urine, or water containing a 
fmall quantity of ox- fall, and kept in this ( tuition tor 
three or four hours. The fluid is then to be decanted 
off, and pure warm watrr poured on , which mull be 
changed every three or 'our hours until it pafits limpid 
and clear. The imporities are foenctitnes of a relittous 
nature, and rcfitt the action of pore water. When this 
is the cafe, the warned print mult be left to dry, and 
alcohol is then to be poured on and left fot a time. 
After the print is thus cleaned, and all the moifture 
drained off, the muriatic acid prepared with minium is 
to be poured on in fufHcient quantity to cover the 
print ; immediately after which another p'ate of glafs is 
to be laid in contact with the rim of wax, in order to 
prevent the inconvenient exhalation of the oxygenated 
acid. In this nutation the yellowed print will be feen 
to recover its original whitenefs in a very Ihort time. 
One or two hours are fufHcient to procucc the dclired 
effect ; but the print will receive no injury if it be left 
in the acid for a whok niglrt- Nothing more is utcef- 



reftioo ; and this brufh cylinder, being connected by fary to complete the work, than to decant off the re- 
cogs or otherwife with E and P, caufea thofc alfo_to maining acid, and waf!i away every trace of acidity by 

repeated 



revolve and fupply it with colour. As the fticccflive 
openings of the cylinder D, therefore, come n contact 
with the ground, the fcveral parts of the brulh will t ra- 
ve 1 fe the uncovered part of that ground, and paint the 
pattern upon it. The wheel G, being kept lightly on 
the ground, fetvea to determine the line of contact, that 
it fhall be the part oppoiite to B, arid no other. 

PRINTS (fee Ency<!.) are valuable on many ac- 
counts ; but they are liable to be foiled by finokc, va- 
pour, and the excrements of infects. Different methods 
have, of courfr, been prattifed to clean them. Some 
have propofed ftmple wafting with clear water, or a Icy 
made of the afhes of reeds, and then ei poling the prints 
to the dew. Otheis have cleaned prints with aqua 
Jeriis (fulphuric acid) ; but both thefe methods are at- 
tended with a decree of rifk at lell equal to their ad- 
vantages. The following method of cleaning prints ia 
recommended in the fecond volume of Nicholfbn's 
Journal of Natural Philofophy, Sec. as at ooce fafe aad 
efficacious: 

" Provide a certain quantity of the common muria- 
tic acid, for example three ounces, in a glafs bottle, 
with a ground ftopper, of fuch a capacity that it may 
be only half fulL Half an ounce of minium muft then 
be added ; immediately after which the ftopper ia to 
be put in, and the bottle fet io a cold and dark place. 
The heat, which fuon becomes perceptible, (hews the 
beginning of the new combination. The minium aban- 
dons the gre 



greateft part of its oxygen with which the 



repeated sffuiions of pore water. I he print being then 
left to dry (in the fun if poffiblc) will be found white, 
clear, firm, and in no refpect damaged either in the 
texture of the paper or the tone and appearance ot the 
impreffion" 

The judicious editor of the Journal fubjoins the fol- 
lowing note, to which collectors of prints will do well 
to pay attention : '« Aa 1 have not repeated thi» pro- 
cefs, I cannot efb'mate how fat the prrltnce of the lead 
may weaken the corrotive actum ol the acid on the pa- 
per; but [ fhould be dilpofed to iccotnmtnd a previous 
dilution of the acd with water. Whoever ules this 
procefs will of courfe make himftlf mailer of the pro. 
portion of water required to duute the acid, by making 
his rirtl trials with an old print of no value." 

PRISM, in geometry, is a body or a folid, whofe 
two ends are any plane figures which are parallel, equal, 
and fimilar ; and its lides, connecting thofc ends, arc 
parallelograms. The definition of this figure in the 
Entydtfediti we muft, in candour, acknowledge to be 
unaccountably indtftio£t, if not unintelligible. 

PRISM OID, ia a folid or body, fomewhat refem- 
bling a prifm, but that its tods are any dif&miUr paraJ. 
lei plane figures of the fame number of (ides 1 the up- 
tight fides being trapezoids.— If the ends of the prif- 
moid be bounded by diffimilar curves, it is fomnimes 
called a syhmdrwd. 

PRISON is faid, in the E*cjtlo^*£a t to he only a 
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wan, no doubt, the original retention of Englifh pri- with the 
tons ; but now temporary confinement is, in England 
as well at elfewhcrc, inflicted a» a punifhmcnt for cer- 
tain crime*. Pcrhapa it would be expedient to fubili- 
tute this punilhnunt more frequently than ia yet done 
in Great Britain, for tranfportatioa and death; propor- 
tioning the length of the confinement, at well a* ita 
defends, to the heinoufncls of the crime. In no coun- 
try, we believe, is this more accurately done, or to bet- 
ter purpofe, than in Pennfylvania ; and furely in no 
country has imprifonment been more abufed than in 
Venice under the old government. 

By the laws of Pennfylvania, punifhment by impri- 
fonment is impofed, not only as an expiation of pall of- 
fences, and an example to the guilty pait of fociety, 
but alfo for another important purpofe — the reforma- 
tion of the criminal's morals. I he regulations of the 
gaol are calculated to promote thisefFcct as foon as pof 
fible ; fo that the building deiVrvcs the name of a />m/- 
trntiary houfe more than that of a Jew/ (fee Pmiladsl- 
rm a, Encyci.) As foon as a criminal is committed to 
the prifon, he is made to waih ; his hair is fhom ; and, 
if not decently clothed, he ia furnifhed with clean ap- 
parel. He is then thrown into a folitary cell, about 
nine feet long and four wide, where he remains debar- 
red from the light of every living being except hi* 
gaoler, whofc duty is to attend to his bare necefiitiea, 
but who is forbidden on any account to hold couverfa- 
tiou with him. If a prifoner be at all refractory, or if 
the offence for which he is committed be of a very atro- 
cious nature, he is then confined to a cell IccluJed even 
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which connived it. Di Mofe- 
ley, in confequenct: of his being an Engblh phyfician ' 
(a character then highly refpected in Venice), was per- 
mitted, on the 16th of Srplrmber 1 787, to vilit the 
common prifon, but was ahfolutcly refufed admittance 
into the 6'cito J'iomli, where the Hate prifoncrs were 
kept. As the Doctor believes lhac no foreigner be- 
tides himfelf ever wituefTed the Icenes, even in the com- 
mon prifon, which he relates, we fliali give his relation 
in his own words. 

" I was conducted (fay* he) through the pufon hy 
one of its inferior dependants. We had a torch with 
Wc crept clorg narrow ptflaget as dark as pitch 
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In fome of tiiera two people could fcarccly paf» cacti 
other. The cells are msde of nutty marble ; the ar- 
chitecture of the celebrated Sanfovini. 

" The cells arc not only dark, and black an ink, but 
being fuirounded and confined with huge w*ll», the 
fmallcfl btath of air can fcarccly find circiJation in 
them. They are abort nine feet fiquare 011 if.e lonr, 
arched at the tup, add between fix and lever feet Is'gh 
in the bii'heft pint. There is to each evil a lound 
hole of ci.l.t inches diameter, through which llw pri. 
foncr s daily allowance of twelve ounces of bit* I and a. 
pot cf water is deJivtrcd. There is a fmall iion dcor 
to the cell. The furniture ( f the cell is a little lira* 
and a fmall tub ; nothing ilk: The draw is renewed 
and the tub emptied through the iron door occaUoif 

" T he diet ij ingenioufly contrived for the pcrduia- 
tion of puuifhment. Animal food, or a cordial nutii- 



from the light of heaven. The treatment of each pri- tious regimen, in fuch a fitnation, would bu'ng on dif- 

J ,• eafe, and defV-at the end of thrs Venetian juttice. NeU 

thcr can the fo d, it 10 inclined, ileal away, wrapt up in 
(lumbering dclut'iou, or fink to rrtt ; fiom the *dmo- 
nitioa of her fad exifUncc, by the gaolei's daily re- 
turn, 

'* I faw one man who hnd been in a cell thiity 
years; two who had been twelve year*; and ft vera! 
wh» had been eight and nine year* in their refpectivc 
cells. 

«« By my taper 1 * light I could difcover the prifoners 
he t rid countenances. They were all naked. The roan 
who had been there thirty years, in face and body waa 
covered with long hair. He had loll the arrangement 
«f word* and order of language. When I fpoke to- 
him, he made an unintelligible noifc, and expteltd tear 
andfurprifc; and, like lome wild animal* in defart*. 
which have (offered by the treachery of the I 
race, or have an lullindive abhorrence of it, he 
have Sc.! like lightning from me if he could- * 

" One whole faculties were not fo obliterated ; who 
ftfll recollected the difference between day and night ; 
whofe eyes and ears, though long elefed with a filetit 
ed ; and for thofe acquainted with no particular trade, blank, ftfll languifhed to perform their natural func- 
fomc kind of work it deviled which they can perform. 
One room it fct apvt for (hoema Iters, another for tai- 
lors, a third for carpenters, and fo oa. In the yard* 
are (tone cutters, fmith*, nailers, &c. In a word, thia 
ptifon has all the advantages of the rafping houfe of 
Amfterdam, without any of it* enormous detects. Sec 
ComtkctioH Houfe in this Suppl. 

The prifon of Venice is of a very different defcrip- 
t ion, and i* worthy of notice here only as a curiofity in 
the M oals of tyranny, which has, we hope, palled away M Thia kmdncfa of death, however, was, during ray 
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foner, during his confinement, is varied according to 
his crime and his fubitquent repentance. .Solitary con- 
finement in a dark cell is looked upon at the fcveretl 
ufagc ; next, folitary confinement in a cell with the aJ- 
miflion of light ; next, folitary confinement in a cell, 
where the pnlouer is allowed to do fbmc fott of work ; 
acd, laftly, labour in company with others. The long- 
eft period of confinement i* for a rape, »hich is not to 
be lefs than ten year*, nor more than twenty one ; for 
high trcafon, it is not to exceed twelve, nor fall fhort of 
fix year?. - - 

The prifoner* are obliged to bathe twice every week, 
proper conveniences for that purpofe being provided 
within the walls of the prifon, and alfo to chenge their 
linen, with which they arc regularly l'upplied. Thofe 
in folitary confinement are kept upon bread and water; 
but thofe who labour are allowed broth, porridge, pud- 
dings, and the like. Meat is difpenfed only in fmall 
quantities, twice in the week ; and 00 no pretence 
whatever is any other beverage than water luffered to 
be brought into the prifon. Thofe who labour are em- 
ployed in the trade to which they have been accuftom- 



in the moft piercing manner, that I 
would prevail on the gaoler to murder him, or to give 
him lome inttrumcnt to deftroy himfelf. I told him I 
had no power to fervc him in this rrqucft. He then 
entreated I would ufe my endeavour* with the inquifi- 
tor* to get him hanged, or drowned in the Canal' Or- 
fano. But even in this I could not ferve him : death 
was a favour I had not intcrcft enough to procure for 
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flay in Venice, granted to one mm, who hid 
• fiom the cheerful w t>» of man ClltofF' thirteen ycart. 

" Befuic he left hit dungeon I had feme cimvcrfa- 
lion with him; »hi» was fix day* previous to hit execu- 
tion. His tranfpoit at the prefpeft of death was lur- 
prifing. He longed for the happy moment No faint 
ever exhibited more fervour in anticipating the joyt of 
a future Hate, than this man did at the thci ghtl ot be- 



ing releafed fiom life, during the four day* mockery of follows : 
» • . • i /•»... - 
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ferved, that when large branches of tret* bearing flone. P^n. 
fruit arc- taken off, the tree* are fubjeft to gum and de- v +- 
c*y. For thi» a remedy hat been invented by Thenar 
Hip Drat Bucknall, Efqj of Conduit Arect, which, not. 
withllaiiding many objection* made to it at fit*, cape* 
rience baa proved to be fi.'cccbfut, and for the difcovery 
of which the Society for the Encouragement of Arts 
&c. voted the fclvcr medal to the difcovcrer. It is at 



Cut every branch which mould be taken away clofe 
to the place of its fcparatisn from the trunk ; fmooth 
it well with a knife ; and then with a painter's bri/fh 
fmear the wound over with what Mr Bucknall calls me- 
dicatcd tar. J hit medicated tar it compofed of one 
quarter of an ounce of corrofive fublimate, reduced to 
fine powder by beatirg with a wooden hammer, and 
night, tied up in a fack with a large (lone fattened to then put into a three-pint earthen pipkin, with about 
it, and thrown into the water. Fifhcrmcn are prohi- a glal* full of gin or other fpirit, ftirred well together, 
bited, on forfeiture of their live*, againtt fifhing in thi» and the fublimate th 
diftrift. The pretence ia the plague 



his trial. 

M It it in the Canal' Oifano where vi-ffcls from Tur- 
key and the Levant perform quarantine. Thi« place 
it the watery grave of many who have committed poli- 
tical or perioral offences againll the ftatc or fcttatc, 
and of many who have committed no oifcrces at all. 
They are carried out of the city in the middle of the 



This is the le 
Cret bitlory cf people being loll in Venice. 

*' The government, with age, grew feeble; waa afraid 
of the difci'.flion of legal proccft and of public execu 
tions ; and navigated thia rotteu Ducentaur of the A- 
drialic by fpics, prifona, affaffination, and the Canal' 
Orfano." 

Thit i* indeed a frightful narrative, and, we d< ubt 
not, tiue as well as frightful; but when, from the ftatc 
of the Venetian prifona, the author infinuato, that 
Howard was not actuated by genuine benevolence, and 
infers, or wid e* hit reader to infer, that the ptopofd of 
that celebrated philanthropill for fubflituting lolitary 
confinement, in many cafes, for capital puuifhmcnt. 
auutl have rcfulted from hit not taking into contidera- 
tion the mind of the criminal — the insinuation, to fay 
the Icaft of it, is ungenerous, and the conclulion U at 
war with the premife*. That there wat fomething 10- 
mantic and fupcrfluoua in Howard** wandering>, we 
readily admit ; but it feems impoftble to doubt of the 
reality of hit bcnevolei.ee; and though the horrid pri- 
fon of Venice, into which, as the Doctor affures us, 
Mr Howard never entered, was calculated to injure the 
body without improving the mind of the criminal, it 
docs not follow but that lolitary confinement, under 
fuch regulations as at Philadelphia, is the bell meant 
that have yet been thought of for obtaining the object 
neareft Howard'* heart, the reformation of the moral* 
of the criminal. 

P ROC YON, ir. aftronomy, a fixed liar of the fc- 
cond magnitude, in Canit Minor, or the Little Dog. 
PROSTHAPHERESLS, iu aftronomy, the ditfe- 
. rer.ee between the true and mean motion, or between 
the IrUt end rrictn place, ot a planet, or between the 
true and equaled auomaly ; called alfo equation r>f tlx 
orbit, or equation ef lire ttntn, or fin-ply the equation; 
and it is equal to the angle formed at the planet, and 
fubtcmled by the eccentricity of its orbit. 

PROTRACTING, or Paorxae. rios. in fancy- 
ing, the aft of pLttirg or laying down the dimcnuons 
taken iu the field, by means of a protractor, Sec. Pro- 
tracting makes ore part of furvcyuig. 

f'iOft.tcTii/a-I'iM, a fine pointed pin or needle, fit- 
sleii into a handle, ufed to prick oil dcgict* and minutes 
from the limb of the protraftor. 

PRUNING. Under this title (Encjct.) it it ob- 



ua dilTolved. The pipkin It then 
with vegetable or common tar, and 
till the mixture be blended together 



filled by degree* 
conftantly tlirscd 

at intimately at poflihle ; and thit quantity will at any 
time be fuff cient for two hundred trees. To prevent 
danger ' - "« 



tar at. quickly poflible after it is purchafed ; for, be- 
ing cf a very poifonous nature to all animals, it fhould 
pot be fufcicd to lie about a houfe, for fear of rnifchief 
to lome pal t of the family. 

By the application ot this compofition, Mr Buck- 
nall can, without the fmallcft danger, uic the pruning 
hook on all kinds of tree* much more freely than we 
have recommended it* ufe in the article referred to. " I 
give no attention (lay»h«) to fruit branches, and wood- 
branche* ; but beg, once for all, thtt no branch (hall 
ever be fhoncned. unlcf» for the figure of the tree, and 
then conltantly taken off clofe to the fiju-.r. or, by 
which mean* the wound fi>on heals. The more the 
range of the branches (hoot* circularly, a little inclining 
upward*, the more equally will the fap be diftributed, 
aod the better will the tree bear ; for, from that cir- 
cumilance, the fap it more evenly impelled to every 
part. Do not let the range* of brandies be too near 
each other ; for remember all the fruit and the leatet 
Ihould have their full fhare of the fun ; and where it 
fuitt let the middle of the tree be free fioin wood, fo 
that no branch (hall ever crof* another, but all the ex- 
treme ends point outward*." 

PULO, the name ot fcvcral ifland* of Afia, in the 
Indian Ocean ; the piiocipal of which alone, according 
to l)r Btookc'i, it inhabited. This is the ifland 

f'vio Comlore, which, being vilitcd bv Lord Ma- 
cartney at he tailed to China, is thus defcribed by Sir 
George Staunton. •' It has the advantage of convenient 
anchoring places in either morifoon. The fquadron ac- 
cordingly Uopptd on the i"th of May, iu a fpaciou* 
bay on the ca!tim lidc of the ifland ; and came to an- 
chor at*hc entrauct of its few then extremity, as the 
water Ihoalcd these to hve f. thorns and a half, occa- 
fioncd by a bank which hVctclie* acroft two third* of 
the entrance. It was found afterwards, that beyond 
the bank there is a life pifls ge to the inner part of the 
bay, the north of which i* iheltered by a fmall illaod 
lying to the ratlward. The whole of the bay is imm- 
ed by four unall itlaudi, which approach fo nearly to 
each other, as to appear, from tevcral -points, to win. 
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They all from to be the rude fragments of primitive intended, if the weather fhould be favourable, to land 
mountain*, ft panted (fom the great comment in the the invalids. The next morning was 'air in the begin- 
lapfe of time. The principal ifland is eleven or twelve ning ; and a party of plcafure wt> male from the Hin- 
miles in length, and about three in breadth. It is in doitan to a final! ifland clofe to Pulo Condorc. They 
the form of a crefcent, and confifts of a ridge of peak- wtie fcarcely'amved upon it when the weather began 
ed hill*. Its latitude, as calculated from a meridional to lower ; and the boat fet off on its return, in order to 
obfervation, is 8"' 4C north from the equator ; and its resrh the f*jip before the impending ftotm fhould be- 
longitude, according to a good chronometer, is 1 05 0 55' gin. 

eaft from Greenwich. " With difficulty it reached the fhip ; ami as foon as 

" The Englifh had a frttlement on Condor* until the the weather became lair, mefTcngcrs were difpatched 00 
beginning of the prefvt century, when fome Mdayfol- fhore to receive and pay far the proviljon- promifed. 
dieni in their pay. in refenttnent for fome unjoftitiablc 
treatment, murdered their fuperiors, with the exception 
of a very few who rfeaped on the ifland, where no Eu- 
ropeans have fince refided. At the bottom of the bay 
wis a village fituated clofe to a fine fandy beach, with 
a long range of cocoa nut trees btfore it, and it was 
defended from the north- eaft fea by a teef of coral 
rocks, within which was good anchorage for fmall vef. 
fctt, and an eafy landing for boats. A party went cn 
fliorc from l.r.-.i Macartney's fquadron, with the pre- 
caution, howerrr, of being armed, as large csnoes were 



together different from what is fpoken in China, yet the 
characters were all Chinefe ; and the fact was clearly 
ascertained on this occafuin, that thofe characters have 
an equal advantage with Arabic numbers, of which the 
figures convey the fame meaning wherever known ; 
whereas the letters of other language denote not thing*, 



frderable ifland, remarkable for a mountain in its centre, 
terminating in a fo<k like Parnaffus ; but to which the 
unpoctical fiarrtn bellow the name of afit ran. Every 
day preiVutcd new iflands to the view, difplaying a vaft 
variety in form, lixe, and colour. Some ifulatcd, and 



but elementary founds, which combined varioufly toge- fome coltr&ed in cluller.% Many were clothed with- 



t her, form words, or more complicated founds, convey 
ing d.fleient ideas in different language,, though the 
form of their alphabet be the fame. 

" The inhabitants of Pulo Condorc were, it teem*, 
Cochin Chinefe, with their defccnJants, who fled fiooi 
own country, in confequcncc of their attachment 



verdure ; fome had tall trees growing on them ; other* 
were mere rocks, the rcfort of innumerable birds, 2nd 
whitened with their dung. 

PUNCTUATION, in grammar, is an art with 
which we have fa d, in the Encydoftti'ia, that the an- 
cients were entirely unacquainted. Candour obliges ua 



to one of its fovereigns, dethroned by Several of fig to confef« that thi* was faid rzfbly. A learned writer, 
own fuljr£ts. It was propofed to purchafe provilions i:; the Monthly M^giz'nc for September i"g>i, who 
here; ai.d the people promifed to have the Ipreif-cd tubferibes J. W ax buston, has proved, we think corn- 
quantity ready, if pofliblc, the nest day, when it was plctcly, that the art is DOC wholly modern ; ai d 



Polo, 
- tion 



When they arrived at the village, they were I'.ftonifhed 
to rind it abandoned. The houfes were left open, and 
none of the ciTc&s, except fome arms, that had on the 
firft vilit been perceived with-n them, or even of the 
poultry- feeding about the doois, were taken away. In 
the principal cihin a p»pcr was found, in the Chinefe 
language, of which the literal tranfhtinn purported, at 
nearly as it could be made, that 1 the people of the 
ifland were few in number, and very poor, yet honeft, 
and incapable of doing mifchief ; but felt much terror 
at the arrival of fuch great fhip* and powerful perfont, 



efpied within the rerf, which might have been Malay efpecially as not being able to fatisfy their wants in re- 
pirate*. Several of the inhabitants came to the beach, gard to the quantity of cattle and other provifions, of 
and with the appearance of much urbanity of manners which the poor inhabitants of Pulo Condorc had fcarce- 
wclcnmcd them on fhore, and conducted them to the ly any to fupply, and confequently could not give the 
houfe of their chief. It was a neat bamboo cabin, lar- expected fatisfa&ion. They thertfoir, through dread 
gcr than the reft. The floor was elevated a few feet and apprehenfion, rcfolvcd to fly to preferve their lives, 
above the ground, and ftrcwed with mats, on which That they fupplicatc the great people to have pity on 
were affembled as many men as the place could hold, them; that they left ail they had behind them, and on- 
It was apparently on the neenfion of fome ftllival, or ly requeftrd that their cabins might not be burnt ; and 
pleafutablc meeting. There wis in one of the apart- conclude by proftrating tbeml'elvca to the gTcat people 
merits an altar decorated with images, and the parti- a hundred times.' 

lions hung with figures of mor-ltrous dei'.ies ; but the " The writers of this letter had probably received ill 

countenances ami dcpoitment of the people conveyed treatment from other ft ringers. It was determined that 

no idea of religious awe, ar.d no pe Ion wa* feen in the they fhould not continue to think ill of all who came to 

pofture of prayer or adoration. A Sew fpcam flood viht them. On tlu-ir return they were perhaps as much 

ngainft the wall with their points downwards, together iVprifcd to find their houfes ftill entire, as their vititor* 

with fome matchlocks and a fwivel gun. The dref* of had been who found they were deferted. Nothing was 

thofc people was compofed chiefly ct blue cotton worn ditlurbed : and a fmall prefent, likely to be acceptable 

loosely about them ; and their flat faces and little eyes to the chief, was left for him h the principal dwelling, 

rlenoted a Chinefe origin or relation. Several long with a Chinefe letter, fignifying that * tire fhips and 

flips of paper, hanping from the cciiing, were covered people were En^lift, who called merely for rcfrelh* 

with colnmns of Chinefe writing. One of the miffio- merit, and on fiir terms of purchafe, without any ill in- 

naries, who was of the party, could not, however, in tent ion ; being a civilized nation, endow-td with priiv 

any degree, undcrfland their convention ; but when ciplca of humanity, which did not allow them to plun- 

*he word* wire wii.ten, thty inllantly became intelli. dcr or injure others who happened to be weaker or 

jtrible to him. Though their colloquial language was al- fewer than thcmfclves." 

Pvlo Linden, another of this clufter, ia like wife a con- 
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fhall lay hi* proof., In hi. own word., before oar read- 
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" Some fpe< ics of paufe* and divifiont of (entente* 
# _ . . » (peaking and writing muft have been coeval with the 
mu» r'f ' tBOW * c( 'gc of communicating ideal by found or by fym- 
dum ct co- Suidas * (ays, that the /a W and the colon were 

Ion mon- difcovered and explained bjr 'Minify mac us, about 380 
SvA Ti" Z**™ bt ''° ,c ,nc ^ nriftia »» Cicero f fiy*. that 

jSmmi, * *' n '»fy' n »c«» »" the firft who flu died oratorical num. 
f Cum bcri, which entirely conhlted in the artificial ftru&nre 
Grot, j 33. of periods and colons. It appear* from a palTsge in 
t JM*» Lib. Ariftotlcti that punctuation wa« known in his time. 
Ui. c. 5. The learned Dr Edward Bernard } refer* the 
liZll U ^ pointing to the time of that plnkfc-pher, and 



tmtt. t«h. 
jo. edit. 
■ 6S9. 



fays, that it confiftrd in the different portions of one 
fipjjlc point. At the bottom of a letter, thus, (A.) 
it was equivalent to a comma; in the middle (A - ) it 
was equal to a colon ; -»t the top (A ) it denoted a 
period, or the cooclufion of a fentence. 

Thi» mode waa ealily praftifed in Greek mann- 
fcripta, while they were written in caoitals. But when 
the fmall letters were adopted, that it, about the 9th 
century, this diftinction could not be obferved ; a 
change was therefore muds in the fcheme of ponctna- 
tion. Untialtt fiterat lodiem* ufu dieimut eat in velupit 
emScUmj, <jtu prifcum for mam frrvant, ae foluU funt, nrc 
mutub eMgantur. ffuju, modi Titer* mmialtt oi/ervan- 
tar in liirit omnibuj ad nomum ufque ftcutum — Montf. 
Palaiog. Recena. p. xii. 

" According to Cicero, the ancient Roman*, as well 
as the Greeks, made ufe of points. He mentions them 
under the appellation of fiirariorum not* ; and in feve- 
ral part* of hig works he fpeaks of 1 interpuntla cla*~ 
fit/a in oritiitnitui,'' of « elaufula atque inttrpunSa ver- 
Serum,' of * inttrpunQionet vertorwm,' &c*. 

" Senecn, who died A. D. 6e, exprefsly fays, that 

I. o,7t„ L * ,in writm » in hi » tim f« h * ( ! Hfed to p<»a»u> 

Aturxna tion. 4 Not ■f, earn ftrUtimui intcrpungrrt eon/nervmus.' 

115. Muretus and Lipfius imagined that thefe words alluded 
Sm. £fj/l. to the infrrtion of a point after each word : but they 
certainly were miftaken ; for they mult neeefTarilv refer 
to mark* of punctuation in the divifion of fentcrices, 
becaufe in the paflage in which thefe word* occur, Se- 
neca k fpeaking of one Katerius, who made no 
panfrs in hi* orations. 

" According to Suetonius, in hi* I/Iafi. Gram. Vale- 
rius Probu* procured copies of manv old books, and 
employed himfelf in correcting, pointing, and illuftra- 
devoting hi* time to thi* and no other part 
ATulta exempJaria rontratia enundare, ae di. 
ft adnotare euravit / fell Iniit, ntc uiii praltrea, 
notices parti drdihu. 
" It appear* from hence, that in the time of Probos, 
or about the year 6%, Latin manufcript* had not been 
vfual! v pointed, and that grammarians made it their bu- 
finefs to fnpply this deficiency. 

QuintilUn, who wiojc his celebrated treatife: on 



• C.V. ie 
Oral. 1. iii. 



century, in which he explains ihe dtfltmdi., '- i 
hfiinttio, and the^^M,; ti n t i» A, we* 



Oratory, about the year 88, fpeaks of comma*, colons, 1VK 
and period*; but it muft be obferved, that bv tkct« ** 
term* he mean* daufea, meenbera, and complete tenteo- 
cet, and not the marks of pon&uatkm \. ^ 

" Don at ua < nitblilhcd a treatiie on Grannnv : • ^ 

in the 4 th r 
the media di 
of a fingle 
tioncd. 

" Jerom •, who had 1 been the pupil of Dooatna, ia * ~\ 
hia Latin Ver ft on of the Scnptutea, made ufe of cer.^^" 
tain diftin&iooa or divinona, which be calls to/a andV^M 
It has, however, been thought probable, V- 
that thefe divifion* were not made by the addiuon of /• - 
any point* or ft opt ; but were formed by writing, i^'' ' 
one line, as many words as conftituted a cUufc, equi- 
valent to what we dittti'guifh by a comma or a colon. 
Thefe divtfiont were called rwajai or >»««r*; gmj jj^j 
the appearance of fhort irregular verfe* in ooetnr. 
There are fome Greek manufctipt* fliU eaUnt," which 

Mr Warburton faya, that the beft treatife upon punc- iUr f 
tnation that he hat feen, was publiihed fomc year* fenced 1 
by an anonymous author, and dedicated to Sir Clifton 
Wintringham, Bart. With that treatife we are not 
acquainted ; but we do not think that the art of punc- 
tuation can be taught by rides. The only way to ac- 
quire it is to observe attentively how the moft perfpi- 
cuons writers difpofe of their periods, colon*, femi- 
colons, and commas. This will make ua acquainted 
with the importance of each ; and then every 
who knows his own meaning, muft be captble of 
ing his own page* more correctly than any other man. 

PVR AMI IX ID. isfometimes ufed for the para- 
bolic fpindle, or the folid formed by the rotation of a 
femiparabola about iti bafe or grcateft ordinate. See 
PjtuJtoii,: Spindle. 

PYRITES. See Mineialogv in this SupflJ. — 
In the third volume of Mr Nicholson's Philosophical 
Journal, we have a method of making artificial pyrites, 
which we fhall give in the words of the author. 

I impregnated water (fays be) very ftrongly with 
acid, and introducing fome iron filings, I co ti- 
the impregnation for a day or two, and after- 
wards allowed the water to ftatid in a well corked bottle 
for fome days, till the acid had taken up as much iron 
at poiTible. 1 then poured it into an aerating appara- 
tus ; threw up the hepatic gat from fulphuret of potadt 
and fulphuric acid , and after having agitated the water 
till it had got a good dofe of the gas, I poured the 
water into a huge baloa : thit wa- in the evening, and 
next morning when 1 looked at it I found it covered 
with a pretty thick film of a moft beautiful variegated 
pyrites. I had fo little of it, that the only proof 1 bad 
of its being this fuhftance wat, that it was ignited on 
its being placed on a hot poker." 



QUADRATURE, 
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Q. 

«jH»<!r«. **^VUADRATURE, in geometry (fee that article, . *• yr 

( and likewife Fluxions, Encpl.\ has employed quantity , _ xM = - I , f = Va i where the dii 

the time and ingenuity of fome of the moil eminent i n convergence will be but little, and the divifions by 

mathematician! both of ancient and of modern times, go eafier than thole by 8 1 
Dr HaBey*. method of computing the ratio of the dia- „ W|U n( & tQ ^ . df d , 

meter of the circle t„ ,« was confidered here f fcd ^ affirmative whole numb i 273 

by hrmfelf, and other learned .nathemat.aans, ., the ^ fo j™£ |lfc r sm about to ^ of h ^ h J 

calicft the problem .dm.tt of. And . though. in the „ necd „ m ^ dfUii led wjth obfc^X^TE 

courfeof a century, much eafier methods have been ra r,. :„ „u.V», »K,f. «.,-,.. 11 r 1 , . ' 

,., , ,,.„ -, . . , , . ■ /. rale* in which tnetc Hue U. will tail, when the indice« 

drfcovered, ft ill a celebrated muhcmatici.ui of our own havc ^.m,™ „ rfl , muiccs 

time* has exprcfled an opinion, that no other aliquot ,. T . l r 

part of the circumference of a circle can be fo eal.ly " ™? bc ? ro P er furthcr to rcn,aik » th « by 

computed by »<««• of its tangent a, that which was putting = *, and calling the Brit, fecoed, third, 

chofen by Dr Ihllcy, viz. the arch of 30 degrees. 1 — 0 * 

Without taking upon him to determine whether this & c . term, of the forks — - *"**" 

opinion be jull or nut, the Rev. John ^iellins liae iheu-n * m. 1 \* m . m -f n. nZ"x~i* 

how the ferie. by which Dr Halley computed the ra- w . a „ »«+»» 

tio of the diameter to the circumference of the circle H ~ — ■ - + Sec. A, B, C, &c. 

mav be transformed into others of fwifter conversrrncv. J*' ™.\" ¥ "V*" 2 1 T*1 




may be transformed into others of fwifter convergency, 

and which, on account of the fjcceffive powers of ™P C «>™7. ™ e fenea will be exprcfled in the con- 

which occur in them, admit of an cafy fummation. c,Ie ™ d ele S» nt notation of Sir Ifaac Newton, via. 

We fhall give the memoir in the author's own words. * _ * A ^_ a n e B 3 n x C , .. 

*' I . The propofed transformation is obtained by means m. 1 — x" m-\-n m-f-2n m + $n c - w 

of different forms in which the fluents of fome fluxions « well adapted to arithmetical calculation. , 

may be cxprefled ; and to proceed with greater clear. « / , _ ... c 

nti " I will here (fays Mr Hellins) fet down the v £ n ° W l ° l f e m "» forTn «">" P^pofed. 

fluxion in a genei.l form, and it. fluent, i„ the two fe- £ ™ (FTZT 7 ft " I ? ^ "T^ ^ 

l- l r j ■ -1 r 11 • _• 1 • n ne *i cxprclung the length of an arch in terms of its ran. 

tics which arc ufed in the following particular in fiance, . - r H , fi ■ ltn ™ 01 ,ls lan 

and may be applied with advantage in i'tmilar cales. ..'if ,u. 0 lTi;L »r f!£Li u . 

n _, " It the radius ot a circle be 1, and the tangent of 

2. The fluent of * - is= — an arch of « be called /, it ia well known that the length 

I — x" m m+n m+2n r J /' /» fit 

■ , , . of that arch will be st t \-- 1 

+ *_ &c. which fenes, being of the limpleft form M . _ . $ 5 . 7^9 n^ KC ' 

m+3« Now, if the affitmative terms of this fcries be written in 

■which the fluent Teems to admit, was firft difcovcred, one line, and the negative ones in auothcr, the arch 

and prohably is the mod generally ufefuL But it has will be 

alfo been found, that the fluent of the fame fluxion may r , t' , /' , t' s • 

bc exprcfled in feries of other forms, which, though 1 J J U»5 

lefs fimple than that above written, yet have their = J n t r t" 1" t' 9 

particular advantages. Araongtt thofe other forms of / — ~ — ~1 77 &c. 

fcriea which the fluent admit, of, that which fuit. 3 7 ' 5 ,y 

myprclentpurpofei.^ — —=——===r, + „f thele icnes be written in one line, and the fe- 

*. , n. «-♦'- " in. Z ' ~ nd ' ^"J. f.xth, &c. in another, the fame arch will 

— — ^rr— — — -' be expreffed thus: 

w.m-T-n. I — x m \ i m.m+n.m-\-2n.m+$n. 1 — x"| 4 
+ Scr. which, to fay nothing of other method., may 
eafily be invetligated by the rule given in p. 64. of the 
third edition of Emtrfm'i F/uxiotu ; or its equality with 
the former ferie* may be proved by algebra. 

" 3. On account of the fign — before x", in the laft 

feries, it may be proper to remark, that its convergency, I \ -+'— !"' — 1- — +— + Uc. 



9 »7 25 33 

?_ 1 3 ^1 19 M 

C_J3 " '9 27 IS 

L 7 «5 a 3 j' 39 



by a geometrical progreffioo, will aot ceafe till f __ x , 

becomes si.orx becomes =r ; a "d that when x *"7 '5 a 3 3 1 39 

is a fmafl quantity, and » a large number, this feriw AU which feries are evidently of the firft form in ar- 

wtll converge almoft as fwiftly as the former. For in. 3 . un A therefore their values may be expreffed in 

ftance, if x be = */\, and n = 8, which are the value, the fecond form there given, or more neatly the Ncw- 

in the following cafe^ the former fene. will I converge by tonian notation mentioned in art. 5. Io each of thefe 

C And 



the quantity *- = = ^r, and thi. ferie. by the ferie. the val« of n k 8 : 
Surn.. Vol. II. Part I. 3 
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in the firft fciics, it I j 
in the fecond Ccrica, it 5 ; 
in the third feries, it 3 ; 
in the fourth feries, it 7. 
« If now we take / =r v 'f, the Ungtnt 
which was chofen by Dr Halley, we (hall have the arch 
of 30" 

\ 9.81 17.81* 25.81^33.81* 

J ' y. ■+ 1 4- 1 + 1 1 ' fr- 
<-9«/3 ' T 13.81 2i .8i ,T 29.8i J " t " 3 7.8i«' 

1 7^3 x : * + mr; + 27h? + fy.s S* &c " 
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And the value of m, 



&c. 



27/3 ' " ij «i ' 23-81' " 31.81 1 1 39.8K 

Six timeea thit quantity will be = the femicircumfe- 
rence wlten radiut it 1 , and = the whole circumference 
when the diameter it 1. If therefore we multiply the 



Inft feries by 6, and write for 



and exprcft 



r 




their value in the form given in art. 5. we (hall have 
the circumference of a circle whofe diameter it I , 

24C . jtD & 

— f* "- ■ ■ ■ » ace* 

25.80 33.80 

29. Bo 3780 

8iyi2 __ «_A i6B _ 24C 3iD ~ 

'3.3.80 n.feo 198a 27.80 35-80* 

Ii«/» _1A t6B 24C 3 :D &< . 

7.27.80 15.80 23.8 0 31.80 30.80' 

" 7. All thefe new feries, it it evident, converge 
fomcwhat fwifter than by the powers of 8^. For in the 
firft fcrice, which ha? the (Weft convergency, the co 
efficients •, if, &c. ate each of them lefs than 1 ; 
fo that its convergency is fomewhit fwifter than by the 
powers of 8c*. 

" 8. But another a^vantnge of tliefc new feries it, 
that the numerator and der.omiuator of every term ex- 
cept the firft, in each of them, it divifible by 8 : in con- 
fequence of which, the arithmetical operation by them 
in much facilitated, the divinon by 80 being exchanged 



I 



QyjDMrtfKt Liiui, or L ines of Quadrature, are two Q?**. 
lines often placed on Gunter't fi-cW. They are mark- **f 
ed with the letter Q_, and the figures 5, 6, 7, 8, 9, 
10 ; of which Q__dcnotct the fide of a fquare, and the St m j 
30 0 , figures denote the fides of polygons of 5,6, 7, &c. 
fides. Alfo S denotes the femidiamcter of a circle, 
and 90 a line equal to the quadrant or 90° in circum- 
ference. 

QUADRIPARTITION, is the dividing by 4, or 
into four equal parts. Hence quadripartite, occ. the 
4th part, or fomcthing parted into four. 

QUADRUPLE, L four fold, or fomething taken 
fi'tir times, or multiplied by 4 ; and fo u the convc.-fe 
of quadripartition. 

QUART, a mcafure of capacity, bcinji the quarts 
or 4th pait of fome other mealurt. The Engiif*: quart 
is the 4th part of the gallon, and contains two pints. 
The Roman quart, or quartatius, was the 4th rvtrt at 
their corgtut. The French, betides their quart or pot 
of two pints, h».ve various other quarts, diilinguifhrd 
by the whole of which they are quarters ; as j*ari de 
muid, and qu.irt de brjfeau. 

QUART! I.E. an afpe& of the planets when they 
are at the dilHnce of three fignsoro.o" from each otbeT; 
and is denoted by the character □. 

QIIELPAERT, an ifland lying in ihe mouth cf 
the channel of Jtpan, and fubjeft to the kirgof Cote* 
(See that article F.mycL) Till the laft voyage of \\. 
toufe, thia ifland was known to European, only by the 
wreck of the Dutch (hip Sparrow-harvk in 16^5. On 
the 21ft of May 1787, the French Commodore made 
this ifland, and determined the fouth point of it to be 
in Lat. *3° 14' north, and in Lon. 1:4 s 15' eaft from 
Parit. He ran along the whole fouth eaft fide, at fix 
leagues distance, and fays that it is fcarccly pofiihle to 
find an ifland which affords a liner afped ; a peak cf 
about a thoufand toifis, which it vifible at the diltance 
of eighteen or twenty le?gues, occupies the middle of the 
ifljiid, of which it ts doubtlcfit the refervoir ; the land 
gradually dopes towards the fca, whence the habitations 
appear as an amphitheatre. The foil itemed to be cul- 
tivated to a very great height. By the afiiflancc of 
gUffcs was perceived the divifion of fields ; they were 
very much parcelled oat, which is the ftrongeft proof 
of a great population. The very varied gradation of 
colours, from the different ftates of cultivation, render- 

Unfor- 



for a divifion by ,0, which is no more than removing f . agreeable, 
the dec mal po nt Thefe fenes, then, when the fac- . . . , ^ . , B .... 

tor, which are common to both numerator, and denomi- * unBU ?• ,l bclon 8 * to mha "J 

u «rc«.ui „f from all communication wuh it rangers, and who detain 

natora are expunged, wdlftand as below (each of whrch ;„ fl thofe who haYe lhe m & oflllRe to ^ ^ 
Adl converging fomewhat quicker than by the powers QD lhefe c ^ of the Dutchmen of 

of 80) and we (haft have the circumference of a circle ^ ^ Spsrrow . hawk> dur , Mplivity of eighteea 

whole diameter is 1, ^ ycars during which they m)mj baftiol . 

{Piv/ia A 1 B 3C . 4 D ^ c does, found means to take away a baik* and to croft 

80^ 9.10 17.10 25.10 33.10' ' to Japan, from which they arrived at Bauvia, and af- 

/ * ,3 -q A ry tcrwards at Amlterdam. 

2X-li + — - — ~- + rr r > &c. QUEUE d'aeoiide, or Sivaf/ov't Tail, in fortifi- 



J^3.10 



21.10 

2B 



— — + 
80 II. 10 19.10 



15.10 23.10 31.10 39.10 



r n calbn ' hKdrtOched or outwork, whofe fidea fpread 

-3 L 4. JJ± t jj C< or open towards the campaign, or draw narrower and 
27. 1 o 35.10 clofer towards the gorge. Of this kind are either fingle 

3 C , 4 D ^ c or double tenailles, and fome horn-works, whofe fidea 
are not parallel, but are narrow at the gorge, and open 
at the head, like the figure of a fwallow's tail. On the 



« By which feries the arithmetical computation will contrary, when the fides are lefs than the gorge, the 
be much more eafy than by the original feries.'^ work U called gurue J'aronde. 
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Qt rt t tPtiroMle, a carpentry, a method of jointing, 
called alfo dove tailing. 

QUINTAL, the weight of a hundred pounds, in 
molt coiv tries: but in England it it the hundred 
weight, or 112 pounds. Quintal was alio formerly 
ufed for a weight of lead, iron, or other common metal, 



CL u r 



uSually equal to a burred pouru'n,at 6 fcore to the hun- QuImiJe. 
dred. 

QITINTILE, in allronomy.an aSpeftof the planets 
when they are ditlant the 5th part of the zodiac, or 72 
degrees ; and is marked thus, C, or O. 



R. 



n ACHITIS, Rickets (See Medicimi /*^*, En- 
*^ rye/.), is a difeafe fo formidable to children, that 
we believe no parent will think the following abftraft 
of Bonhomme'* memoir on the nature and treatment of 
it too long even for this Supplement. * 

The change which the bones undergo in this dif. 
order, has long been attributed to the action of an acid 
on their fubilar.ee ; but this fuppofhion was grounded 
on mere conjecture and remote analogy. Bonhomme 
holds the fame opinion on better grounds ; and the 
principal notions which constitute the bafts of his me- 
moir are the following : 

1. According to him, the nature of the rachitic cHf- 
order aches, on the one hand, from the devclopemcnt of 
an acid approaching in its properties to the vegetable 
acids, particularly the oxalic ; and, on the other, from 
the deleft of phofphoric acid, of which the combination 
with the animal calcareous earth forms the natural bafts 
of the bones, and gives them their folidity. Whence 
it follows, that the indication refulting from this propo- 
rtion, if once adopted, would be, that the treatment of 
rachitis mult depend on two principal points, namely, 
to prevent the dcvclopcmcnl of the oxalic acid, and to 
recftablifh the combination of the phofphoric acid with 
the bafts of the bones to which they owe their folidity. 

a. The author proves, by experiments and obferva- 
tions, in the fir ft. place, that alkaline* lotions of the 
puts affected with rachitis contribute to their cure; 
next, that the calcareous phofphate taken internally is 
really tranfmitted by the lymphatic paffages, and con- 
tribute* to offilicsiTon ; and, Lilly, that the internal ufe 
of calcareous phofphate, whether alone or combined 
with the phofphate' of foda, powerfully contributes to 
reftorc the natural proportions in the fubttancc of the 
bones, and accelerate tbe cure of rachitis. 

With regard to the author's endeavours to prove 
that the calcareous acid is wanting in the bones of thofc 
who are disordered with rachitis, and that the develope- 
ment of oxalic acid contributes to the difeafe, we muft 
not conceal that his memoir contains views rather than 
abfolute proofs of thefe two pofitions. He declares, 
himtclf, he was not provided with the neceffary means 
to cftablilh an exact and complete analy fu. He there- 
fore preSeuts his ideas, in this refpect, merely as conjee - 
tuics approaching to the truth. 

The effect of the tclion of acid* upon bones was be- 
fore known ; that is to fay, that when deprived of cal- 
caneus phofphate, and reduced to the gelatinous parcit- 
ch) ma which forms cue of their dementi, they Lofe 



their confidence, and become flexible. Hence it was 
already conjectured by various phyficiana, that the ra- 1 
chitis was the effect of a peculiar acid. 

A difpofitton to accfcence in the tit ft paffages is ob- 
frrvable in all infants. The odour which characterizes 
this acefcence is often manifeft in their breath, and even 
their perfpiratir.n. The bile con-efts this difpofition j 
but in general the bile is wanting in rachitic infants. 
It does not colour their excrements, and the acids ac- 
cordingly are developed in a very decided manner. 
They difturb the circulation, and attack and soften the 
bones. As it is by defect of auimalization that thefe 
acids develope themfelven, it follows that their character 
is analogous to the fermcntcfcible vegetable acids, and 
more or lefs to the oxalic acid ; and thst, on the con- 
trary, the animal acid or phofphoric acid ceafes to be 
formed, and to unite with the animal calcareous earth ; 
whence they are deprived of the principle of their foli- 
dity. This is the theory of C itizen Bonhomme. 

In Older to eftablifh this doctrine upon precifc expe- 
riments, it was reqiiitite to analy fe rachitic bones com- 
paratively with thofe of healthy individuals of the fame 
age ; end as it is known that the urine of rachitic fub- 
jefts depofites a great quantity of a fubftarcc of fparing 
folubility and earthy appearance, it would have been 
advantageous to have joined a complete anaJyfis of this 
urine and its fediment. Citizen Bonhomme, not being 
provided with the means Sufficient to make thefe ana- 
lyses, and being befides of opinion that fuch rachitic 
bones as are deftroyed by this malady exfft in a pro- 
greffive ftate of change, which might render their ana- 
Lyfil Scarcely fufcepliblc of companion, limited bimfelf 
to a colleftioo of fome of the moft icmaikahfc pheno- 
mena of the urine, of the aged, the adult, and infants 
in the healthy Rate, of infants in the rachitic ftatc, and 
of patients after the perfect cure of this dilorder. From 
thefe observations he has deduced fcveral important re- 
fults. 1 

It is known, that when the urine conirius difengaged 
phofphoric acid, as happens to aged individuals, and in 
fome peculiar circumlUnce* of the iyftcm, if lime watcT 
be pouted in, there is a Speedy dcr* iitton of calcareous 
phofphate it is alfo ki.o*n, that when a Solution of 
the nitrate of mercury is poured t > the frefh urine of 
adults, a tofe coloured precipitate is formed, which is 
a phofphate of mercury produced by the decomposition 
of the phofphatcs contained in the urine. Thefe two 
proofs ate therefore extrcn ely proper to afcxrtain the 
pitfence of pbefphoric acid, whether fiee or combined, 
3 C 2 in 
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mi a fluid which in it» natural Rate contain* a remark 
able proportion. Belide* this principle, the urine d«- 
pofits more or left of fediment, either gelatinous or of 
an earthy appearance ; and, hilly, by evaporation, a fa- 
ponaceous and faline extract, in greater nr lcls abun- 
dance, is obtained by evaporation. By mean* of thefe 
four methods of elimination, the author has afcertaincd 
the following fafts : 

I. In the healthy ftate, the fediment naMrally deno- 
flted by urine is almoft totally gelatinous in the infant 
and the adujt, and in the aged individual it i» furch.tr- 
gcd with an abundant fediment of an earthy appearance 
fimilar to the earth of bon?s, which consequently is 
calcareous phofphate. 2. The quantity if brown f«- 
ponaceous faline extra A afforded by evaporation is 
greater in proportion to the age. ?. The prefene: of 
difengaged phol'phortc acid, as fnewn by lime water, is 
none in the urine of infants, fcarecly perceptible in that 
of adult", but very remarkable in thai of old men. For 
two ounces of this lail urine afforded by this means ten 
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One of the fads which it wm% of the utmoft import. 
ance to ellablifh, was the tranfhion of the calcareous ' 
phofphate from the intcftinal paflages, into tbofc of cir- 
culation and fecrction. Foutcroy had already will as- 
certained that the fcrum of milk contains this fait m- 
turally. Vauquclin had proved its exiileucc, as well 
as that of pure foda, in the fcratnal fluid ; but was it 
pofQble that it could paf* unaltered from the ftomach 
and hteftinea into ihe vefTcls which contain the blood 
and lymph » Could it by this means apply itftlf to the 
bones' This was to be afcertaincd by eipcriments j 
and the following are the experiments made by Bon- 
hommc for that puipofe. Wc give them in a transition 
of his own word*. 

" I caufed (fays he) feveral young fowls of the fame 
incubation to be fed in different manners. Some re- 
ceived llie ufuai food withaut any mixture ; others re- 
cci«ed daily a certain quantity of calcareous phofphate 
mixed in the lime paftc as formed the fupport of the 
others ; and, lM.lv, one of them was fed with variations 



grains of phofphate of lime. 4. '1 he decompofrlion of * 111 the ufe of the mixture: tlie calcareous phofphate 
die phofphate* by nitr3te of mercury n not feeo in the 
uriue of iuiTfits ; an abundant precipitate of a light 
rofe colour is produced in this way from the urine of 
adults ; and in that of old men this precipitate is al- 
ways of a grey colour, and very abundant. Hence Ci- 



tizen Bonhom nc concludes, that the phofphoric acid, 
whether at liberty or combined, doet exrll iu the urine 
oi healthy individuals in proportion to tltc dtftruCiion 
of the folids by age, and that it incrrafes with the age. 

With regard to the urine of rachitic fuhjeda, the 
moft remarkable facia are, 1. The abundant and appa- 
icr.tly earthy fediment it dcpofits (fpontanconfly) is dif- 
ferent from that of old men, by its colriur, which is 
grey, and does not rcfcmble* phofphate of lime, and alio 
by its much greater quantity. For a pound of this 
urine let fall two gros, whereas the fame quantity of 
the urine of old men depofited only 45 grains, j. Tha 
extrad left by evaporation is ltkeu ife much more con. 
fide r able than in other urine. It is one-third more in 
quantity than the extraft afforded even by the urine of 
aged perfons. 

From thefe two fir ft obfervstions it follows, that the 
folids in rachitic febjeets arcdcilroyid with much more 
rapidity than even in old men s and that they afford a 
much more abundant portion ot waile to the urine. 

j. The light ticpofition occasioned by lime water in 
the urine of rachitic fubjccls is ve.y fmail in quality, 
brown, gelatinous when frtfh, and pulverulent when 
cirv. It does not at all refemble calcareous phofphate. 
4. The depofition formed by the (olution of mercurial 
nitrate is not abundant, neither oi a rofc colour as 1:1 
the urine of adults, nor grey like that of old men. k 
is always white, and consequently has no exteinal re- 
fcmblance to the phofphate of mercury. The author 
■ffirms that it reftmbles a mercurial oxalate. Laftly, 
the urine of the fame rachitic fubjeCts when cured, ex- 
hibits again all the characters obierved in the urine of 
healthy children. We fhall not add to the reflections 
of the author. In effeft, though thefe firft observa- 
tions are curious, they are incomplete. We offer them 
to phyficians ftmply as the elements of an invcfligation 
which it is of importance to continue and bring to per- 
fe&ion. We fhall therefore proceed to the curative and 
experimental parts of the memoir. 



was fometitnes given and fomctrnes fufoended When 
thefe fowls, after twin month*, had acquired their ordi- 
nary growth, I examined and cvcfidly compared the 
ftate of their bones. The progrcis of the offiticat<on 
iu the epiphyfes was various according to the nsturc 
of the fixjd the animal had received. The hones of 
the lati fowl, which had received the phuiphatc orly 
frosn time to time, were rather more advanced thaii the 
bones of thofc which hid bean fed without mixture. 
The bones of thofe fowls which had been habitually 
fed with the mixture were evidently more folid, and 



their tpiphyfes were much lefs perceptible. Simple in- 
fpection was fufficient to fhew thcie differences when 
the bones were mixed together. 

" I had fed feveral young fowl: of the fame irtcuba* 
tion according to another plan. .Some svere fed on a 
fimple pafte, without mixture ; for others it was mixed 
with pulverifcd madder-root ; and a thud enmpoution 
was made of this lail pafte and calcareous phofphate. 
This was alra given habitually to other fo»U When 
after two months 1 examined the progrefs of offinca- 
tion in the bor.tt ol thefe different animal-, 1 cafily 
perceived the red traces of the madder in the o flitted' 
parts of all thuie which bad ufed it; but I obteived, 
lhat the oihfrcaticn was not mure advanced by the tim- 
pic mixture of this root than by the ordinary f<vjd : on 
the contrary, the bone* of ihofr fowls which had fal- 
lowed the pholphatc mixed with madder were much 
more fohd than the other*. The red colour fnved art- 
miiaUy to dittiiguith the extremities of the Ion? boar* 
from their epiphvfes. After an exact companion, there 
could be no doubt of the efficacy utolcareMUs pholpUite 
in favour 01 the ptogrefs of uJHtkatiori. The virtue of 
the madder fecmed eon lined to that of givkg colour to 



From thefe experiments, it was natural to make the 
trial of calcareous pbolphate in addition to the reme- 
dies made ufe of in the treatment of rachitic fubjects. 
Here follows what the author himfeif fays of two re- 
markable in (tances in which the calcareous phofphate 
was adminiflcred with fuccefs : 

"The daughter of Mr Ranchon watch maker. aged two 
years and a half, walked with a feeble and tottering pace,, 
aud the extremities of all her bones prefeutcd epiphyfts 

very 



Digitized by Google 



R A C [ 389 ] RAJ 

In thi» fituation fte exhibited the ap- tion of cafes eould fcrve no purpofe. It may be pro- Rtehi'tii, 

pea'rance of imperfeft rachiti*, or the firft period of per, however, as alkaline lotion* and their beneficial ct- R, J<" 
this diforder. Alkaline lotions, which I immediately leci 



advifed, were attended with a good effect. Her flrcp 
became mote firm; and as the firft paflages were in a 
good ftatc, I gave, without internal preparation, one 
fcruple of a mixture of equal part* of phofphatc of 
lime and phofphatc of foda twice a day. In the courfe 



lects are mentioned, to give here the author'* account* 
of the lotion winch lie uied. 

" In ordinary cafes of recl.iuV, particularly at the 
commencement of the diforder, it is ot advantage to etc 
a hmplc folution ol pot af.'i ti» wa(h the parts alLctcd. 
This folution is made by duTuUing trom halt en ounce w> 
• of purir.ed pot-alh ill a pound of dijlilltd ui very 



with fpirit and agility. 
" A female infant, of the name of Boiard, aged four 
year* had experienced from her birth the molt decided 
fymptoms of rachitis. The protuberance of the epi- 



of three weeks her legs were perfcdly rcllored ; and 

this amiable infant has ever fine* had the fatiafa&ion to pure fpnng water. When it is to be uicd, the fkin mull 

hrlt be rubbed with a dry cloth or a piece of line ti±n- 
nel. After thii precaution, the dil'eafed cxtreiiunr» are 
to be warned carefully with the warm iuluiion, and »t 
length wiped, fo as to leave no trace of moiflufc. This 
phyfes and tumefaction of the abdomen fir fk indicated practice and warning mull be repeated at halt twite a- 
the difeafe. 1 he impoflibility of fupporting htrfelf day. I can alliim, tu>m rej 
and walking at the ufual age confirmed thefe unfortu- 
nate fymptoms. lly degice* the gland* of the neck 
and of the mefentery became fwellcd j the teeth were 
Slackened, became carious, and were not replaced. 
This fituation became (till more afflicting by crifes al- 
tnolt periodical at an interval of three or four week*. 
At thefe afflicting periods, a fever of conliderabk 
ftrtngth. cardialgia, and even convullions, particularly 

in the night, were obferved. The termination of each on enquiry being made, informed him, that the p'otals 
pamayfm was announced or afcertainrd by abundant 
■tools, and the evacuation of urine ftrongly charged 
with an earthy fediment. The imprudent exhibition 
of a purge at the beginning of one of thefe crifes had 
nearly deprived the patient of her life. In this Hate it 
was that I beheld her for the Grit time in the month of 
January 1791. The alkaline lotion was the only re- 
medy the mother adopted in the tirfl inftance, and it 
produced a remarkable effect. After eight days the 



repeated trials, that it will fuon 
be attended with fuccefi." 

In a note on this palTage, M. Hallo, who analyfcd. 
the memoir at the deurc of the .Society of Medicine a:* 
Poijt, jultly oblerves, that a* puic potaf*, or (he vege- 
table alkali, is a moll powerful catiilic, it CMUWt fat 
uled in lliefe pitpottions; adding, tint he found one- 
eighth part ot the Ult netc indicated to form too &roat£ 
a lotion for the Ikin of an ir.fsnl. M. limhommc, np- 



which he ufed 
fi om being pure ; ; 
was the commou 1 
1) 



nfant was fo much better at to be able to 1 up port her- de Cf.inur t or to the hut volume of Nicht 



felf. The remedy was then laid afide, and eight day< 
aftewards the child was incapable of (landing without 
fupport. The ufe of the alkaline folution being re- 
newed, was attended with the fame fucccfr, and its dif. 
continuance was again followed by the complete retfrn 
of all the fymptoms. In the firft day* of March, the 
other remedies I had advifrd were exhibited. The 
contlipation which had always cxiftcd became lefs, and 
the following crilis was effected without pain. And 
at length the convulsions, the pain*, and the enfea dif. 
appeared ; but the impoflibility of walking dill remain- 
ed. At this time, namely on the fecoud of May, I 

, gave the child the phofphate of loda and calcareous 
phofphatc mixed together) in the dole of half a dram 
twice aday At the end of the month' (he was able 
to Hand upright, leaning againit a chair, and the (well* 
ir.gs begin to diminifh. She continued for a long time 
afterwards to take the mixture of the phofphatc*. I 
tikewife gave her occafionally one grain of the extract 
of bile, prepared with fpirit o£ wine ; and at length in 
the month of July 1 had the plcafure to fee the patient 
run and play in the middle of the flreet with the other 
children of her own age, flee." 

The author gives other inftance* of this medicine be* 
iog adminiftered with complete fuccef* to rachitic 
children, and one in which it was attended with the 
beft effects in a cafe of incurvated fpitae. Thefe it is 
needlefs to infert, becaufe we trull that none of our led 
learned readers will have rccourfe to the medicine with- 

out the advice of a phyfician ; and to him an cnumera- 



that ol the limps, which is very far 
id Mr iWho'ltin corijectuie* that i'. 
t of taitar of our fhops. i'hib, wj 
tlunJt, extremely probable, cfpecally as M. bonbon. me 
alfures us that even a lixiura of wood alhes, lueh as is 
ufed for walhing fine linen, may anfwir the purpofc ex. 
tremcly well. 

for a fuller account of this interelling memoir our 
readers are referred to the 171b volume of the Ann its 



phital 'Journal. 

RrtJA, the ray fijl. 



Sec Entjehpctlia, where it is 



(aid that the oxyrimlm ot fliarp noled ray, it fuppoled to 
be the loi of the ancients ; but if there be 1 



any truth in 

the following narrative, which we coufefs has much the 
air of fiction, this is probably a miitakc. It is the nar- 
rative of Vaillaiit, and we (hall give it in his own «wd r 

" In the latitude to 0 1 j north, and longitude 35 5 , 
an enormous flat lifti of the ray genus (lays he), 'came 
and fwam round our veflel. It ciffcrcd from the, cum- 
mon ray, however, in the fh»pe of its head, which, 1.1- 
ftead of being pointed, formed a credent, and !rom the 
exticmities ot the fenucircle uTucd two arms as it wen, 
which the fsiior* called horns. They were two fect 
wide at the bafe, and only five inches at the extremity. 
This monlltr they told me wts called \We fm-atvif. 

*' A few hour* after, we faw two others with this, 
one of w hich was fo extremely iargc, that it was com- 
puted by the cicw to be JSfo or JutJ feet wide. Lach 
fwam feparately, and wa» fiirroutidcd by thoie fmaU 
fi(h which ufually piccctle the (hark, and which arc 
therefore called by feameu pHotJijb. Lattly, all three 
carried on each of their hotns a white hlh, about the 
fize of a man's arm, and half a yard long, which ap- 
peared to be tlationcd there on duty. 

" You would have (aid they were two ftntincts pla- 
ced to keep watch for the fafety of the animal, to in- 
form him of any approaching danger, and to guide his 
movements. If he approached loo near the velTcl, they 
quitted their polls, and, immming briikly before, led 
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If he rofe too high above the water, they pared to the fourth, the firft ia 



pafled backward and forwa-d over his back till he had 
defcended deeper. If, on the com v . , he fwam too 
low, they disappeared, and we faw no more of them, 
becaufe, no doubt, they were palTing underneath, an in 
the preceding infUnce they had ptffed above him. Ac- 
cordingly we found him re-afcend toward* the furface, 
and then the two fenttnels reafTumed their poIU, each 
on h** horn." 

Thefe mvioMivrcs continued three daya ; and to give 
our author the better opportunity of obferving them, 
the (hip mod fortunately was becalmed the whole time. 
He was naturally very defirou* of catching one of them 
that he might examine it at leifure ; and, by bribing 
the Crimen with a doxen of bottles of wine, he accom- 
pliffud his objed. One of the fi!h was Hruck with 
twelve or fifteen harpoons ; feveral halfcrs were pafled 
round his body, and he was hoifted on board. 

"Si. (fay" our author) was the leaft of the three, 



when 



a greater ratio than the third has to the fourth. 

" 4. If the firft of four magnitude* be Irfs, 
compared to the fecond, than the third 
pared to the fourth, the firft is faid to have to 1 
a lefs ratio than the third ha* to the fourth." 

He then drmonft rates, fay 
trical, the following propofnions : 

Prop. t. If the firft of four magnitudes have to the 
fecond. the fame ratio which the third has to the fourth; 
then, if the firft be equal to the fecond, the third is equal 
to the fourth ; if greater, greater ; if lefs, left. 

Prop. 1. If the firft of four magnitudes be to the fe- 
cond as the third to the fourth, and if any equimulti- 
ples whatever of the firft and third be token, and alfo 
any equimultiples- of the fecond and fourth ; the multi- 
ple of the firft will be to the multiple of the fecond as 
the multiple of the third to the multiple of the fourth. 



Prop. 3. If the firft of four magnitudes be to the le- 
being only eight antLtwenty feet in its extreme breadth, cond as the third to the fourth, and if any like aliquot 
ar.d one-arid twenty in length from the extremity of the parts whatever be taken of the firfl and third, and any 
horns to that of the tail. The tail, which was thick h'ke aliquot parts whatever of the fecond and fourth, the 
in proportion to the body, was twenty-two inchei long, part of the firft will be to the part of the fecood ai the 



The mouth, placed exactly like that of the ray, was 
wide enough to fwallow a man with cafe. The fkin 
was white under the belly, and brown on the back, like 
that of the ray. We reckoned the animal to weigh not 
. lefs, certainly, than a ton.' 



part of the third to the part of the fourth. 

Prop. 4. If the firft of four magnitudes be to the fe- 
cond as the third to the fourth, and if any equimulti- 
ples whatever be taken of the firft and third, and any 
whatever of the fecond and fourth; if the multiple of 



We think it was fortunate that they chanced to the firft be equal to the multiple of the fecond, the 



ftrike the fmalleft fifh ; for an addition of eight or 
ton weight, which the largeft ray muft have weighed, 
as certainly as the fmalleft weighed one ton, might have 
-been very inconvenient on board a (hip already loaded. 
We do not remember to have anywhere met with a 
defeription of this ray before, and we think it fliould 

be oonliderc J as a new fpecics ; but we fhall not give it and fourth, fuch, that the 

till its eaiftence be better afcertained, when we greater than the multiple of the 



multiple of the third will be equal to the multiple of the 
fourth ; if greater, greater ; if lefs, lefs. 

Prop. 5. If the firft of four magnitudes be to the fe- 
cond as the third is to a magnitude lefs than the fourth, 
then it is poffiblc to take certain equimultiple* of the 
firtt and third, and certain equimultiple* of the fecood 

of the firft fhall be 



fubrr.it to the pupil* of Li nine us, whether it may 
be proper to give it -the ancient name tot. 

RAJAH. (See EutydoptJia.) We learn from Sir 
Charles Koufe Boaghton'* DiJJertution concerning the 
Landed Property of Bengal, that this title i* conferred 
1 Hindoo* by the emperor, and frequently given out 



of the third not greater than the multiple of the fourth. 

Prop 6. If the firft of four magnitudes be to the fe- 
cond as the third is to a magnitude greater than the 
fourth, then certai* equimultiples can be taken of the 
firft and thirJ, and certain equimultiple* of the fecond 
tm by the emperor, ana trequetiuy given out an J fourth, fuch,' that the multiple of the firft fhall be 
courtefy to the greater zemindar*. It would appear lefs than the multiple of the ftcoud, but the multiple of 
therefore that the Rajahs can never be independent of the third not kfs than the multiple of the fourth, 
the Mogul but by a fuccefsful rebellion. Prop. 7. If any equimultiples whatever be taken of 

- RAYEI-ci mulk, in the language of Bengal, the the firft and third of four magnitude*,- and any equi- 
ufage of the country, the common law. multiple* whatever of the fecond and fourth ; and if 

RATIO (Sec EncycloptJia) ha* been defined by when the multiple of the fiift is lef* than that of the 
Euclid, iu the cth hook of hi* Elements, in terms to fecond, the multiple of the third is alfo Ids than that of 
which many mathematician* have objected ; and hi* dc- the fourth ; or if when the multiple of the firft is equal 
finition of proportion, which is fo ultimately connected to that of the fecond, the multiple of the third is alfo 
with it. is ititf more-objectionable. The Rev. Abraham equal to that of the fourth ; or it wlien the multiple of 
Robert t. mi of Oxfotd, in a fmall trad publifhrd in 1 the fiift is greater than that of the fecond, the multiple 

of the third is alio greater than that X>f the fourth : then, 
the firtl of the four magnitude* fhall be to the fecond a* 
the third to the fourth. 

RATIONAL, in arithmetic, &c. the quality of 
nitmhers, fr&Ctioiis, quantities, &c. when they can be 
cxprtfled by common numbers ; in coutradiftinftioa to 
irrational or furd ones, which cannot be cxpreffed in 
.common nuniber*. 

RA Y.V AL (William Thomas), commonly called the 
Ahbt Raynal, was educated among the Jtfuits, and had 
i one of the order. The learning of that Society i* 

ssmmfiSj 



dernondrates the truth of the two definitions in queftion 
in ftven propofitinn*, of which the fubflance is a* fol- 
lows He fi ll lays down thefe four definitions: 

" 1. Ratio U the relation whieh one maguitude has to 
Slather, of ihe fume kind, with rtfpcCt to quantity. 

H 1 If the firft of four magnitudes be exaclly as great 
when compared to the fecond, as the third is when 
comoared to the fourth, thr tirl is faid to have to the 
fr-cond the firr.e ratio that the lluid has to the fourth. 
M 3. If the full of four magnitude* bo Rioter, when 
r.d to the fecood, than the thirJ is when 
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Wyrtal univei ■'■'.))■ known, at well •* the happy talcnr* which 
— * its fitperiors pofleflcd, of alligning to each mcmbtr hit 
proper employ wit. Ray nil, however, after having 
acquired among them a tale for litetature and fcience, 
had probably become ufrattory, for he waa expelled 
from the order ; and the caufe of hii expulfion, accord- 
ing to the Abhc Ilatruei, waa his impiety. 

With the real caufe of his cxpulfton M. Barrucl ia 
furcly much better acquainted than we can pretend to 
be ; but we have a tirong fufptcion that his impictie* 
had not then reached farther than to call in quetlion 
the fupreme authority of the church ; for our author 
himfclf allures u«, that he did not utter his atrocious 
declaration* again ft Chriitianity till he had ceafed to be 
a member of the aider of jefuh*. He then »ffociated 
himfclf with Voltaire, D'Alembert, ajid Diderot, and 
was t.y thrm employed to furnifh the theological arti- 
. dea for the Enryclopulit. But though his religious 
opinions were certainly lax, and his moral principles 
very exceptionable, he could not even then be what, in 
a Proteftant country, would be deemed a man remark- 
able for impiety ; for he employed the Abbe Yvon, 
whom M. Barrtul calU an odd mctaphyuciiin, but an 
inoffenfive and upright man, to write the articles which 
be was engvged' to fu-nilh. Ia the conducting of this 
tranlafiion, he (hewed, indeed, that he poffelTed not a 
proper fenfe of honoui ; for he paid poor Yvon with 
twenty-f.ve louin d'ors for writing theological article*, 
f vr which be received himfclf lis tiires that fum. This 
trick was difcovercd, Raynal was dilgraced, and com 
pelled to pay up the balance to Abbe Yvon ; but tho* 
he had thus (hewn himfclf to be withent honour, it if 
difficult to believe tint he bad yet proceeded fo far as to 
bUipheme Chritl, lincc he had employed a Chriftian 
divine to fupply his pLtcc in the Encyr^fxiht. 

Hi* firil wotk of eminence, and tint indeed upon 
v- hah his tarrc it chie iy built, is his '* Political and 
Fr.ilnfopbtVal Hirtot . of the European Settlements in 
the Eail jmd Weft Indies." That this hiftory is writ, 
ti n in an an-ma'cd flyle, and that it contains. many jsjft 
rrfhetion*, both political and philufophical, it known to 
ail Europe ; for it ha* been Mandated into every Euro- 
pean language. Its beauties, however, are deformed 
by many fentiments that are irreligious, and by fome 
that are impure. It was followed, we think, in 1780, 
by a fmall trad entitled " The Revolution of A me* 
rica ;" in which the author plcids the caufe of the re- 
volted cole :::.** with a degree of zeal, cenfures the con- 
dud of the Britilh govemment with a keenncf* of ai- 



that he had fufheient time to retire to the dominions of RaynaL 
the King of Prufiia, who afforded him the pi ot eel ion he ' 
folicitcd, although his Majefty'schara&er was treated by 
the author in hia book with no great degree of venera- 
tion. Raynal alfo experienced the kindnefa of the Emprcfa 
of R.iiTn « and it is not a little remarkable of this lin- 
gular perfonage, that, although he wa* alwaya fevere ia 
difcuffing the ch?rac~tcr* of princes, yet the moll defpo- 
tic among thefe heaped upon him many marks of fa- 
vour and genemfiiy. The Ab'jc aifo rtceived a very 
unufual mark of refpect irom a Briti^i Houfe of Com. 
morn,. It was once intimated to the baker that Ray- 
nal was a fpectator in the gallery. The bufinefa was 
immediately lufpendcei, anJ the flranger conduced to 
a more convenient and honourable fituation. How dif- 
ferent was the conduct of l)r Johnfun, wh >, when a 
friend advanced to him with our autltor, faying, - Will 
you give me leave, Doftor, to introduce to you the- 
Abbc Raynal ?" turned on hi* heel, and vociferated, 
" No, Sir ! " We are far from wiftiing to vindicate 
the luicncf* of the fage ; but it was perhaps as projvr 
a* the politcuefa of the Houfe of Commons. 

The great trait of Raynal'* character wa* a love of 
liberty, which, in his earlier writings, he did not pro- 
perly define ; but wheo he lived to fee fome of the 
confequence* of this, ia the progrefs of the French Re- 
volution, he made one glorious effort to retrieve hi* 
enois. In the month of May 1791, he addreiTed to 
the conflituent affcmbly one of the moll eloouent, ar- 
gumentative, and impreffive letters that ever wa* writ- 
ten on any fubjeel , a letter which, if the majority of 
them had not been intoxicated with their newly acqui- 
red confequence, mull have given fome check to their 
mad career. After complimenting them upon what 
they had done, he proceeds thus : " I have long dared 
to (peak to king* of their duty ; fuffer me now to fpeak 
to the people of their errors, and to their representa- 
tive* of the danger* which threaten iu. I am, I 0*11 
to )ou, deeply afflicted at the crimes which plunge this 
empire into mourning. Is it true ikst I am to look 
lack with horror at myfelf for berr.g one of thafe who, 
by feeling a noble indignation againil arbitrary power, 
may perhaps have fumilhed arms to ln.eiuioufcef» J Do 
then religion, the laws, the royal authority, and public 
order, demand back from philofophy and realon the 
tics which unite. I them tirthe grand fociety of the 
French nation, as if, by expo Ting abufes, and tcachitg 
tbc n'glits of the people and the duties of princes, out- 
criminal efforts had bioken thofe ties? 



i:ut, 



perity, and difplays a knowledge of the principle* and never have the bold conceptions of philofophy been rc 
intrigues of the different faction* which at that period prcfented by us a* the ftri'ci rule for aita ot Iegii1.it ion. 
divided the Englifh nation, that furely was not nrtuial 



tu the impartial pen of a philofophic foreigner. Hence 
be has been fuppofed to have been incited to the under- 
taking, and to have bcea futuiilied with part of his 
materials, by that dcfpciate faction which unifoimly 
oppofed the roeafure* of Lord North, and fecrttly 
fomented the rebellion in America. Be this as it 
may, he propagated, both in this trait and in his hi- 
ftory, a number of licentious, opinions rtfpe&ing go- 
vernment and religion, of which he lived to regret the 
conftquence*. 

A proftcutioo was inltittitcd againft htm by the French 
government on account of hi* hittory of the Eaft and 
Well Indies } but it condufied with fo little fevcrit), 



'* You cannot jullly attribute to us what could only 
tie the rrfuh of a fallc ititerpretatiou of our principles. 
Alas ! now that I (land on the brink of the grave ; 
now that I anv about to quit this immenfe familv, whole 
happincU 1 have ardently dclired, what do I fee arounel 
roe i Religious troubles civil diffenlion*, cnufternation. 
on the one hand, tyranny and audacity on the other ; a 
government the flave of popular tyranny ; the fandlu- 
ary of the Inwa furroun^ed by unruly men, who alter- 
nately dictate or defpife thofe laws ; folditr* without 
difciplinc ; leader* without authority; miniiUrt with- 
out means; a king, the fuft friend of hia people, plun- 
ged into bittcrnefi, inlulud, menaced, dripped of all 
authority ; asd the pubic power no longer exilting but 
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quells !" 

He hsd then fcen comparatively bot little ; but he 
lived to fee more — to fee his countrymen celebrate, as 
virtues, crime*, comoared with which the atrocities of 
1 700 appear almnft as harmlefs. Being ftripped of all his 
property, 
lution, he 



R E A t 39* 3 R E A 

in clubs, in which ignorant and rode men dare to dc- with the tcythes which have been adapted to this por Us--* 

cide all political queHiona." pofe, and with the proper manner of ufing them. \V.:h W "W 

He then proceeds to prove, which he does Very com- a good fcythc, properly managed, the com, after being 

pletely, that it w» not the bufmef* of the aflembly tr> cot, remains at firft upright, and then falls very gently 

aboliih every ancient inftitution ; that the genius of the upon the rake fixed to the fcythe. without any (hake 

French people is fuch, that they never can be happy or jolt i or at leaft with lefc than that which it receives 

or profperoua but under a weU regulated monarchical when reaped with a fickle. With refpect to the lots 

government ; and that, if they wiihed not the nation of grain, that proceeds chiefly from the corn being too 

to fill under the worft kind of defpotifm— the defpo- dry ; confeqnendy it fhould be reaped only upon pro- 

tifm of a low faftion, they mud increafe the power of per days, and proper times of the day, which is muck 

the king. " Alas 1 (continues he) what are my fuller- more eafdy done with the fcythe than with the fickle, 

ings, when in the heart of the capital, in the centre of becaule the work is fo much fhorter. The ftalk*. kept 

knowledge, I fee this mifiruiied people welcome, with together by the rake, may be laid upon the ground, or 

a ferocious joy, the moll criminaipropofition., fmile at rather againft the corn «ot yet cut, in fo regular aad 

the recital of murder, and celebrate their crimes as con- collected a Aatr. that thofe who gsther and tie the 

(heaves, whether they are women or children, have no. 
thing but their own negligence to accufe if any thiug i« 
left behind. When land is properly ploughed and har- 
rowed, it is fufficiently even ; and in fuch as is ftony, 
the only precaution ncceflary is to keep the fcythe'a 

was large, by the robbers uf the revo- little higher in ufing it, that it may r,ot ilrike againil 

died in poverty in March 1796, and in the the (tones. If the rtubblc left in the ground be Ihort, 

84th year of his age. 'he ftraw which is cut off will he the longer ; aad the 

Befides the works which we have already mentioned, latter is certainly of more value than the former, which 

he wrote " A Hifiory of the Parliament of England," only frrves to incommode the cattle which afterwards 

and a " Hiftory of the Stadholderate ;" but thefe are go to feed in die held. 

both of them more remarkable for a foecious ftyle and Thefe confederations, and others of a like nature, rn- 
loftincfs of invention than for ufeful obfervation or folid duced the patriotic fociety of Milan to fend, forae 
a-gnmcnt. He wrote likewife *' The Hiftory of the years ago, to thofe parts in which fcythes are mae'e u(e 
Divorce of Catharine of Arragon by Henry the of for reaping ; and having procured a model of a fcythe 
Eighth," which is not fo much a recital of, and com- from Silcfia, they caufed one to be made of a proper 
mentary upon, the faft from which he takes the title, as li*e. It was firft tried upon corn, and afterwards up- 
it is an r.b\c picture of univcrfal Europe nt that period, on millet ; and although the faril fcythe was not accu- 
of the views, interelts, end power, of all the different nitely made, and the reaper had never before made ufc 
potentates. At the time of his death he was preparing of fuch an inftrument, yet it was found that nearly half 
a new edition of all his works, in which were to be the ufual time was faved, and that the labour and fa- 
made many alterations ; and he is faid to have left among tigue were much diminilhed ; the corn alfo was cut 
his manufcripts a " Hiftory of the Revocation of the without receiving any (bock that could be hurtful to it. 
Edict of Nantes," in four volumes ; but it is alfo very and fell in an even and regular ttate, fo that it was af- 
certain, that, during the fmguinary reign of Robefpierre, terwards ealily bound up in compact (heaves. Tber 
he burnt a great part of his papers. were afterwards prefented with a lcythc fotnewhat dif- 
RE APING, the welt known operation of cutting ferent from the Silcfian, which is very generally uiVd 
corn either by the fickle or by the fcythe. Reaping in Aultria, 

bv the fickle is by much the mod common practice, 'lTicfe inltrumcnts pre fo fimple, that the figure of 

and th« which, we believe, prevails universally in Scot- one of them ren 'crs the defcription of either alntort un- 

land j yet the other method, where it is practicable, neceffary. In fig. 1. is fliewn the Silclian fcythc rrieJ ra-i 

is certainly the leaft laborious, and by much the mod by the Society ; the difference between that and the X. - 

expeditious. To the fcythe, as a.i instrument of reap- Auftrian one we (hall mention in oar defcription. The 

Jug, many objection* are urged. firft, or Silefian fcythe, differs very little from the 

It is hid that it (hakes the ear, fo that many of the fcythe we commonly ufc for mowing grafs, except that 

rains arc lolt ; that it lets the corn fall, after cutting the blade is rather (miller ; to it are added four teeth 



gi 

it, in a confufed and flattered Mate, lo that either much 
of it t>i loft, or a great deal of time is confumcd in ga- 
thering it together; that it can only be made ufe ot in 
land which is very even and free from Hones j that it 
does not leave fufltcient length of Hubble in the giound 
to lay the corn on when cut ; that it mixes bad weeds 
with the corn, the feeds of which are fown the next 
year ; and, laftly, that the ufc of the fcythe is prejudi- 
cial to the health of the reaper. 

Thefe objections, however, nre either of no weight, 
or they are nude by thofe who are not acquainted 



of wood, parallel to the blade, fixed and fecured in a 
proper marine-, and iuteuded to keep the corn toge- 
ther after being cut, fo that inftcad of its falling in a 
confufed ftate, the reaper may lay it down in a regular 
and compact one. The fccvtid, <tr Auftrian lcythc, is 
fimilar to the foimcr, except that the blade is larger ; 
confequcntly the wooden teeth, of which there are 
five, are longer ; the handle alfo is more flat, and ra- 
ther crooked. 

In the/rtf, the handle a b (fee fig. 1.) ia two Mila- 
ncfe braffes (a), and nine inches and a half in length ; 



(a) One hundred Milancfe br.ijfet are equal to fifty-eight Englilh yards and a half. 
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the blade b t U one brafs three inches and a half ; 
piece of wood in which the teeth are fixed, one braf* 
i one inch and a half. In the fecontl, the handle it two 
braffes, and feven inches long; the blade, one brafs ele- 
ven inches ; the piece in which the teeth are fixed, ele- 
«n inches and a qusrter. The proportions of the other 
parts may be conceived from the figure. 

The difference in the con II met ion of thefe two 
fcythes makes it rcquifite to ufc them in a different 
manner ; but that will be better acquired in practice 
than by precept. Such of <»ur countrymen as are ac- 
cullomcd to the life of the common fcythe wiil very 
foon find out the moll convenient and advantageous 
manner of ufmg thefe new kinds of fey the, and of lay- 
ing down the corn properly when cut. 

It fhould, however, be obferved, that in mowing 
grafj the feet are kept almoll parallel to each other, 
whereas in reaping corn they .'hould be kept upon a 
line, one behind the other, thrutling the right foot for- 

us is nccef- 
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ether of its fulphureous acid (See Chimutrt, Rretific*- 

S-jppl.) It has been ufual to add an „"* D> 

Turkey. 

Red. 
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Index in thl 

alkali for this purpolc ; but Dial has found it much 
more advantageous to add a fubtlance which might af- 
ford the rcqmilitc quantity of oxygen to convert the 
fulphureous into the fulphuric acid ; in winch ftate it 
is not difpo&d to rite and come over. Various metallic 
oxyrfs were tiied, among which the black oxyd of man. 
ganefe proved the bed and the chcapetl. His procefs 
is as follows : 

The fulphureous acid contained in unrcCtificd ether 
being neutralized with oxyd t.f manganefc, the fluid is 
decanted into a pewter vcflcl of the capacity of lifty 
ounces, which is placed on a water bath. To this v t f- 
fel a head and vorm are adapted, the latter of which 
paffes through a refrigeratory conllnntly fupplici with 
waUr in a llrcar.j from below, which Ciufes the heated 
water to flow off above. The ditluhtion is then per- 
formed by railing the bath to a temperature of $6^ 
( 1 1 3° Fahrenheit, if the decimal thermometer be here 
meant). The rectification by this treatment ufuaily 
requires a day to complete it. The flavour of the ether 
is of the beu kind, and the product about one-lixth. 
more than in the ufual method with retort and receiver. 
Due has praCtifcd this method with fuccefs for three 
years. — journal de Pkyfiyue, /Ipril, l 79S, 

Rectification, in geometry, i* the finding of a 
right line equal to a curve. The rectification of curves 
is a btanch of the higher geometry, a branch in which 
the ufc of the invcrfc method of fluxions is cfpccially 
ufeful. 

Turkby-RED, Levant-RfD, and Adriampie-Rno t 
the names indifferently given to that beautiful red dye 
which diltinguilhes the cotton manufactured in the Ot- 
toman empire, and at Ajlracan in the dominions of Ruf- 
ila. We have two account* of the proccls of commu- 
nicating this dye to the (tuffs ; one by Profeffor Pallas 
as he law it praftifed at Ailracan ; the other in the 
9id number of the Annalei de Chimie by Citizen Fe- 
lix. As every thing relating to ufeful manufacture* is 
of general importance, we (hall give pretty copious ex- 
tracts from both papers 

According to Dr J'allis, the dye. fluffs employed at 



ward, and drawing the left towards it. T 
fary, becaufe when grafs is mowed it is left to fall jufl 
where it is cut ; but when corn is cut, it is to be carried 
and laid in a proper manner againll that which is not 
yet cut, and which is at the left hand of the reaper ; 
and if thc'ifcet were kept parallel to each other, the 
reaper would be obliged to extend and turn his body in 
a very inconvenient manner. 

After having made public thefe observations, the fo- 
cicty made farther experiments upon the fubjea ; in 
which it was found, that when, on account of very wet 
weather, the ftalks of the corn are bent down, the 
wooden teeth of the foremcntioned fcythes are apt to 
lay hold of fome ears, to the (lalks of which the iron 
docs not reach, and confequcntly not bang cut below, 
they are pulled fo that the grain is fcattered. This 
happens chiefly when the reapers, not being yet fuffi- 
ciently accullomed to that kind of fcylhe, do not know 
bow to adapt it to particular circumftauccs. 

To remedy this inconvenience, it occurred to an in- 
genious blackfmith to add to the common icy the a ga- 
therer or colletfor made of cloth, as may be fecn at 
fig. 2 . where a I . is a common fcythe j c dml 0 f n t is 
the gatherer; which at cde is compofed of a thin plate 

of iron, having at its extremity a hollow for receiving Ailracan arc, middcr, fumach, gall-nuts, alum, an infe 
the point of the blade. At td arc holes for fewing in rior kind of uxla, and Alb-oil. Fhe procefs of dyeing 
the cloth, which is coarfe, light, and of low price ; it is as follows : 

is alio fixed to two thick iron wires, of which the up- The roots of the madder, when frefla gathered, are 
per one is continued to /, where it terminates in a hole placed above each other in a Move, or in a pit dug in 



in the hindlc ; the other is fixed to the back of the 
blade. The manner of fixing this gatherer to the blade 
of the fcythe will be better underllood by referring to 
fig. 3. wh eh reprelcnu one of the irons which, by 
means of a fcrew, are faC.eued to the back of the fcythe. 
Thefe iron* proceed from, and make part of, the up- 
right irou* mn, lb, which fcrvc to keep the gatherer 
extended. 

This is a very Ample and cheap contrivance ; but an 
attempt was made to render it A ill more f tuple, by fub- 
flitutirg for the gatherer two iron hoops, which are 
fhown in fig. 2. by the dotted lines hg, i i, with a 
crofs piece p which connects them. Experience, how- 
ever, has Ihcwn, that the gatherer is in general prefe- 
rable to thefe hoops, as it doe* not leave an ear of cotn 
behind. 

RECTIFICATION or arma, a procefa for de- 
SvttL. Vol. II. Part L 



vifcous earth which ha* Keen llrongly healed. Earth 
is then thrown over the madder, and it mull fweat un- 
til the ftove or pit becomes cold ; when the roots, the 
fecond or third day, art taken fiom it, and e.'ihci fpiead 
out or hung up to dry. When it is thoroughly dried 
in the fun, the madder is ground to a very fine powder, 
a* are like wife the round leaves of the fumach ( rhut ca. 
tinusj. The fifh oil is boiled from the entrails of the 
flurgeon and other large fifhes; and the prrof of its be- 
ing pioper for eyeing is, that when mixed with a lixi- 
vium of foda. it mull immediately affume a milky ap- 
pearance. Should that not be the cafe, it cannot be 
ufed by the dyers. 

The cotton to be dyed red is firfl wafhed exceeding- 
ly clean in running water ; and when the weather i« 
clear, burg up on poles to dry. If it does not dry be- 
fore the evening, it is taken into the houfe, 00 account 
3D of 
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cf the faline Jews fo remaikabk in the country atound 
Aftncan, and again cxpofed to the air next morning. 
When it is thoroughly dry it i» laid in a tub, and ri(h- 
oil if poured over it till it i* esiti-ely covered. In this 
ftate it muft lland all night ; but in the morning it i* 
hung up on poles, and left there the whole day ; and 
this procefs is repeated for a week, fo that the cotton 
lies feven nights in oil, and is expofed feven days to the 
atmofpherc, that it may imbibe the oil, and free itfelf 
from all air. The yarn is then again carried to a dream, 
cleaned as much as poflible, and hung up on poles to 
dry. 

After th-'s prepsration a mordant is made of three 
materials, which murt give the grounds of the red co- 
lour. The pulvrri'td leaves of the fumsch a-e firft 
boiled in romper k.rilc* ; and »hrn their colouring 
matter hi* Seen fufliriently extracted, fome powdered 
galls are added, with which the liquor mul be *gain 
boiled ; and by thefe means it tcqui-cs a dark dirty co- 
lour. After it has been fuffic'iently boiled the fire is 
taken from under the kettle, and slum put into the ^i!l 
hot liquor, where it is foon diffblvcd. The proportion 
of thefe three ingredient! cannot be afcertained, as the 
dyers vary that proportion at pleafurc. The powder 
of the fumach leaves is meafurcd into the kettle with 
ladle* ; the water is poured in according to a gtuge, 
on which marks are made to (hew how hrgh the water 
muft ftand in the kettle to foak fix, eight, ten, &c. 
pu Is of cotton yarn. The galb and alum are added in 
the quantity <>f five pounds to crch pud of cotton. In 
a word, the whole mo-dam mull be fufficiciuly yellow, 
ftrong, and of an allring^nt t^fle. 

As foon as the alum i« ^iflolved, no time nvift he 
loft in ordrr th».t the mordant miy not be fufferrd to 
cckiI. The y*rn is then put into holkiw blocks of 
wood fhaped like a mortar, into each of which fuch a 
quantity of the mordant has been poured an may be 
fufficicnt to moiflen the yarn v ithout any of it being 
left. As foon as the workman throws the mordant in- 
to the mortar, he puts a Quantity of the yarn into it, 
an 1 prciTes it down with his hand till it becomes uni- 
formly moiftencd, and the whole cotton yam has ftrurk. 
By this it acquires only a p;ile yellow colour, which, 
however, is duiable. It i* then hung up tn pole* in 
the fun to dry ; again warned ia the rtream, and after- 
wards dried once more. 

The next part of the procefs is to prepare the mad- 
der dye. The madder, ground to a fine powder, i* 
fprcad out in targe troughs, and into each trough is 

Eoured a large cupful of fheep's blood, which is the 
ird that can be procured with the greateft facility by 
the dyers. The madder muft be ftrongly mixed in it 
by means of the hand, and then (land fome hours in or- 
der to be thoroughly foaked by it The liquor then 
aflumes a dark red appearance, and the madder in boil 
ing yields more dye. 

After this procefs water is made hot in large kettles, 
fixed in brickwork; and as foon as it is warm, the pre- 
pared red dye is put in\o it. in the proportion of a 
pound to every pound of cotton. The dye is then fuf- 
fered to boil ftrongly ; and when it is enough, which 
may be tried on cotton threads, the fire is removed 
from under the kettle, and the prepared cotton is de- 
ponied near it. The dyer place* himfclf on the edge 
«f the brickwork that indole* the kettle j dipt the cot- 
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ton yarn, piece by piece, into the dye ; turn* it round IVtsy, 
backwards and forwards j preiTc* it a little with hit Rfd 
hands ; and lays each piece, one after the other, in 
pails Sanding ready for the purpofe. As foon a? all 
the cotton has received the hit tint, it is hung up tn 
dry ; as the red, however, it Mill too dull, the va'o, 
which has been already dyed once, and become dry, is 
put once more into the dyciiigkettle, and mu!l be left 
there to feethe for three hours over a ftrong (ire ; by 
which it acquires that beautiful dark red col jnr which 
is fo much eftcemed in the Tutkey yarn. The yarn it 
now taken from the dye with Hicks; the fuprrfluoui 
dye which adheres to it is (haken off; the hanks are 
put in order, and hung up, one after anothe-, to dry. 
When it is thoroughly dry, it it warned in the pure 
llream, and ag'iu d:ie !. 

In the laft place, the above mentioned frda is diflol- 
ved with boiling water in rob* deftincd for that purpofe, 
and it is tilual at Alttacin to allow 50 oounds of foda to 
40 pounds of cotton, or halt the weight. Large caith- 
en jars, which are made in I'erfia of very ftrong clay, 
a yard and a half in height, almoft five fpans w<de in 
the belly, and ending in a neck a fpin and a half in 
d/amctei, inclofed by means of cement in brickwork 
over a rrc-place, in fuch a manner that the necks only 
appear, arc filled with the dyed cotton yarn. The ley 
ol didulvcd fjis, which is blackifh and very (harp, is 
then poured over it till the jirs be tiled; '.rid Ionic 
clean rags are preflcd into their mouths, that the upoer- 
moft flenins of yarn may not lie uncovered A fir-.- is 
then made in the (ire place below, and continued for 
14 hours ; and in the mean lime the (learn which arifet 
f-om the j'.'s is feen cnlk&cd among the rag* in red 
drop*. By this boiling the dye is dill more hrighteo. 
cd, and it made to (t r ike completely ; every throe fu- 
pctfruou* is removed, and all the fat matter winch dill 
adheres to the yarn is walhtd out. Nothing more is 
then RBEsfllry KM completing the dye of the yarn but 
to rinfe it well levcral times in running water, and then 
to dry it. 

Cotton cloth it dyed with madder at Atlracau in the 
fame m inner ; but many purfuc a fraudulent procefs, 
by dyeing with red wood, and then fell their cloth as 
that which has been dyed in the proper manner. 

The proceffe* fallowed in the Grecian mioufaftorica 
in the Levant, as defcribed by M. Felix, varies in fome 
particulars f'om this. The firil procefi it that of clean- 
ing the cotton: for which purpofe three leys are em- 
ployed ; one of foda, another of afhea, and a third of 
lime. The cotton ia thrown imo a tub, and moittcned 
with the liquor of the three leys in equal quantities : it 
is then boiled in pure water, and wifhed in running 
water. 

The fecond bath given to the cotton it compo'ed of 
Wi and (heep't dung dilTolved in water. To facilitate 
the Llution, the foda and dung are pounded in a mor- 
tar. The proportion* of ihclc ingredients employed, 
are one occa of dung, fix of foda, and forty of water ; 
each occa being equal to about fifty ounces When 
the ingredient* are well mixed, the liquor exprcflrd 
from them it drained ; and being pouied into a tub, fix 
occa* of olive oil are added to it, and the whole i* wett 
dined till it becomes of a whrtiih colour like milk. 
The cotton is then bcfpritiklcd with this water ; aad 
when the (kainj are thoroughly moiftencd, they are 
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wrung, prctTed, rnd expofed to dry. The fame btth the required tint, 
mull he repeated three or four timet, becaufe it ii thia the proper degree 
liquor which render* the cotton more or hfs fit for re- Match with the utmoll 
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The whole art confifti in catching Turk«y. 

a cartful woikman, therefore, mult Rstl 
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the dye. Each Lath it given with the fame li- it is neccflary to take out the cotton ; and he will ra- 

quor, and i<ught to continue five or fix hours. It ia to thcr burn his hand than milt that opportunity, 

be otfcrvrd that the cotton, after each bath, mull be It appears that this bath, v. hich the Gieik* think 

dried without bcirg watted, at it ought not to be of fo much importance, might be fupplied by a ley of 

n'nfcd till alter the lafl hath. The cotton ia then at foap ; End it ia probable that faponacious witer would 



vhite a* if it had been bleached in the field*. 

It may be fuppofed that the dung it of no utility for 
fixing the colour?: but thit fuppofition would he talh ; 
for, as M. Felix obfervca, it it well known that this 
fubflance contains a great quantity of volatile alkali in 
a dit'engaged ftate, which bat the property of giving a 
rofy hue to the red. It it therefore probable that it it 
to thit ingredient that the red dyet of the Levant are 
indebted for their fplerdour and vivacity. Thit much, 
at any rate, it certain, that the Morocco leather of the 
Levant it prepared with dog't dung ; becaufe it haa 
been found that thit dung it pcoper (or heightening the 
colour of the lack 



give the colour more brightnefs and purity. 

M. Felix feems doubtful whether the ali zari of the 
Gieckt be die fame plant with the European madder. 
If it be, its fuperiority mull arife from the mode in 
which it is cultivated, rnd the method employed to dry 
it. The ali-zari it not collected till the fifth or Uxlh 
year of iu growth, when it has acquired its full ftiength; 
and at it u the woody part of the roott which aftorda 
the grcateft quantity of colouring particles, this muft 
give it an obviout fupcriotity over madder, which ia 
collected before it ha* arrived at maturity. The mode 
of defecation conttibutet alio, in the opinion of our 

The 



author, to imptovc the quality of lite ali-zari. 
The procefs of galling, which follows the bath of Levantine* dry it in the open air ; and thit operation 
dung, is performed by itnmerfing the cotton in a bath ia eafy in a country where great drynefs prcvaila in the 
of warm water, in which five occa* of pulvcrifed gall- atmofphere, while in our damp climates we are obliged 

to dry the madder by flovea- Hence it happena that 



nuts have been boiled. Thit operation rendert the 
cotton more fit for being fat united with the colour, and 
gitc* to the dye more body and (trcngth. After the 
galling comet aluming, which it pctfoimed twice, with 
an interval of two days, and which confifta in dipping 
the cotton into a bath of water in which live occat of 
alum have been infufed, mixed with five occaa of water 
alkalifcd by a ley of foda. The aluming mull be per- 
formed with care, at it it this operation which m?kc» 
the colouring particlet combine bed with the cotton, 
and which lecutes them in part from the deftrucXive ac- 
tion of the air. When the fecond aluming it fimflicd, 
the cotton it wrung ; it ia then prefTcd, and put to foak 
in 

cloth. 

The workmen then proceed to the dyeing. To com- 
pofe the colours, they put in a kettle five occaa of wa- 
ter, and 35 occaa of a toot which the Greeks call ali- 
sjjjrf, or painting colour, and which in Europe is known 
under the name of madder. The madder, after being 

pulvcrifed, is moiftened with one occa of ox or (heep't fwer the purpofe bed ; and it accordingly employed in all 
blood. The blood ftrengthert the colour, and the the reflectors of the light-houfet ended by Mr Thomaa 
dofc it increafed or leflcncd according to the (hade of Smith tinplate worker, Edinburgh, at the expence, and 
colour required. An equal heat it maintained below by the authority, of government. This ingenious and 
the kettle, but not too violent ; and when the liquor mode ft man feemt to have conceived the idea of illumina- 
ferments, and begins to giow warm, the fkain* are ting light-houfet by means of lamps and reflect ora in- 
then gradually immeifcd before the liquor becomes too (lead of coal-fires, without knowing that fomething of 
hot. Fhey are then tied with packthread to fmall rods the fame kind had been long ufed in France; he hat 
pliccd croffwife above the kettle for that purpofe; and therefore all the merit of an invcutor, and what he in- 
u*hcn the liquor boilt well, and in an uniform manner, vented he has carried to a high degree of perfection. 



die fmokc, which mixet itfclf with the cold air, and 
penetrates the toots, impregnates them with fuliginoua 
particles, which alter the colouring fubltance ; an acci- 
dent which docs not take place when the madder it 
dried without the afliftaiice of fire. 

For the philofophical principles of thefe procetTct of 
dyeing, fee jfnimol and Variable StBsr4\cts in thia 
Supfilemtnt . 

REDINTEGRATION, it the taking or finding 
the integral or fluent again from the fluxion. See 
Flux ions, Encyel. 

REFLECTOR roa a licmt-housf, i« cotnpofed 
water, after being inclofed in a bag of thin of a number of fqtiare plane glaf* mirrors, fimilar to 

thofe with which Archimedes it faid to have fet fire to 
the Roman fleet at the fiege of Syracufe (See Burn- 
ing, Encyel ) Each of thefe mirrors is about an inch 
fquarc , and they are all difpofed dofe to each other 
in the concave of a parabolic fegment, formed of ftucco 
or any other proper bed. Stucco hat been found to an- 



thc rod* from which the Ikaint were fufpended are re- 
moved, and the cotton is fuffered to fall into the kettle, 
where it mud remain till two-thirdt of the water it< 
pnratcd. When one thiid only of the liquor 
the cotton is taken out and waihed in pure 

The dye is afterward* brought to perfection by 
means of a bath plkaliftd with foda. 1 hit manipula- 
tion is the moll difficult and the mod delicate of the 
whole, becaufe it is that which givet the colour its 
tone. ihe cotton is thrown into thit new bsth, and 
made to boil over a fleady h re fall the colour 
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parabolic moulds are fiom three to five or fix 
m diameter ; and in the centre or apex of each it 
placed a long (hallow lamp of tin plate, filled with 
oil. In each lamp arc fix cotton witkt, almott 
to each other, which are fo difpofed as to 
burn without trimming for about fix hmns. The light 
of thefe is reflected fiom each mirror fprcad over the 
concave futface, and is thus multiplied, as it were, by 
the number of mirrort. The llucco moulding « co- 
vered on the back with tin plate, from which a :ube, 
immediately over the lamp, piocecda to the roof ol the 
3 L» a light 
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RrfiYetor, light room, and ferves a* a funnel, through which the the other optical properties of light follow: the trd nyfcYriU 

suacnty . f mo h e efcapes without fullymgthe faces of the mirror*, having moft reflexity, and the violet leait (See Plifefi. ■*■ ' >3 

The light-room in a cupola or lantern of from eight to pbtcaf TranfnSlons , 1797, p. 360.) Mr Brougham 

twehre fides, compofed entirely of glafs, fixed in call iron has denoted this property by the three words, r./rws. 

frames or fafhes, and roofed with copper. On circular gitj, rrftextty, and flexily '; b>it as the power it the fame, 

benches paffing round the infide of this lantern, at there is no occafion for different names. Some philo- 

about eighteen inches from the glafs frames, are placed fophcts have rcfufed to ad:riil this at a new property ; 

the reflectors with their lamps, fo as that the concave we have not verified it by experiment, 
furfaces of two or three of the reflectors front every REFRACTION* of altitude, is the arc or por- 

pornt of the compafs, and throw a blaze of light in all tion of a vertical circle, by which the altitude ot a itar 

directions. In the roof immediately over the centre of is increafed by the refraction of light, 
the room is a hole, through which psfs all the funnels Rffk^ctios of /Ifitnfion anil Difcrvfion^ is an arc of 

already mentioned, and which ferves likewife to admit the equator, by which the afcenfion and rkfcCafioa of 

frefh air to the lamps. This light- room is firmly fixed a ftar, whether right or oblique, is increafed or ditni- 

on the top of a Tound tower fo as to be immoveable by nifhed by the refraction. 

the weather; and the number of the reflectors, and the Rt.fk.-cr ion of Drc/matkn, is an arc of a circle of 

height of the tower, arc lcfs or greater according as it declination, by which the declination of a ftar i* increa- 

is the intention that the light fhould be fecn at a left or fed or diminifhed by rtfraaion. 

a greater diftance. Rft *.i<:rir>x of Latitude, is an arc of a circle of lati- 

A man judging from mere theory would be very apt hide, by which the latitude of a ftar is increafed or di- 

to condemn light-houfes of this kind ; becnufe the firm- minifhed by the refraction. 

eft building (hakes in a violent ftorm, and becaufe fuch Rrrtjcrion of [.rm^ituAr, is an are of the ecliotic, 
making, he might think, would fometimes throw the by which the longitude of a ftar is in- 
whole rays of light into the air, and thus miflcad the nilhed by means of the refraction, 
bewildered feaman. This opinion, we know, was aaually Ttrrtfirial Reaction, is that by 
entertained of them by one of the profonndeft: pbilo- objects appear to be raifrd higher than they really arc, 
fophers and moft fcirntific mechanicians of the age. in obferving their altitude-. 1 he quantity of this re- 
Kxperience, however, has convinced him, as well as the fraction is cftimatcd by Dr M sfkelyne at one tenth ; 
public at large, that fuch apprehenfions are jrtoundlcfs, by L< Gcndre at one fourteenth ; by De Lambre at 
and that light-houfes with lamps and reflectors are, in one-eleventh; and by others at a twelfth of the diftance 
every point of view, preferable to thofe with fires burn- of the object obferved, exprefTed in degrees of a great 
ing in the open air. They are fnpported at much ltfi circle. But it is obvious' that there can be 



expence ; their light is more brilliant, and feen at a quantity of this refraction, fince it depends upon the 



greater diftance, whflft it can never be obfeured by 
j'moke, or beaten down on the Ice fide by a violent gnlt 
of wind ; and what is perhaps of ftill greater import* 
ance, the refle&ors with their lamps may be fo varioufly 
placed, that, as Mr Smith obferves, one light houfc can- 
not be miftaken for another. If we add to all this, that 
1 he lamps do not ftand in need of trimming fo often e* 



llate of the atmofphcre, which is extremely variable. 
Hence fomc very lingular effects of it are related, of 
which the following is worthy of notice. It it taken 
from the Philosophical Transactions of I^ondnn 1 79S 5 
being an extract of a letter, dated Halting*, Augull 1. 
•797- 

" On WeJnefday, July 26, about five o'clock in the 



Onen fires require fuel, and that the light man is never afternoon, while I wis fitting in my diuirg room at this 

cxpofed cither to cold or to wet by attending to his duty, place, which is lituatrd upon the Parade, clofc to the 

we muft be convinced that right-houfes with reflectors fea fhore, nearly fronting the fouth, my attention was 

are much lefs liable to be neglected in ftormy weather excited by a number of people running down to the 

than thofe with open fires, and that this circ urn (ranee fcs fidc. Upon enquiring the reafon, I wa» informed 



alone would be enough to give the former a preference, 
almoft incalculable, over the latter. 

It has been propoftd to make the cuncave furface of 
the parabola one fpeculum of metal, inftead of covering 
it over with a multitude of plain glafs mirrors,; or to 
diminifl) the fize of each mirror, if thev are to be re- 



tfut the cosft of France was plainly to be diftinguilhcd 
by the naked eye. I immediately went down to the 
fhore, and was furprifed to find that, even without the 
atTiftance of a tclefcote, 1 could very plainly fee the 
cliff- on the oppotite coaft ; which, at the nearcft part, 
are between 40 and 50 miles diltant, and arc not to be 



t-ained in preference to the metallic fpeculum. To every dilicrned, from that low fitnation, by the aid of the 
man who has but dipped into the fcience of optic*, it belt glafTes. They appeared to be only a few miles off, 
muft be obvious, that either of thefc alterations would be 
wrong. The brightcft metal does not reflect fuch a 
quantity of light as well foliated clear glafs ; and were 
the fize of the mirrors to be diminifhed, the number of 
joinings would be increafed, in each of which fome 
light is loft, not merely in the feam, but from its being 
almoft impofltble to foliate glafs perfectly at its edge. 

REFLEXITY, a word employed by Mr Brougham 
to denote a propeity of light which cantos the different 
its to be acted upon by bodies, and to begin to be re 



and feemed to extend for fome leagues along the coaft. 
I purfued my walk along the fhore caftward, dole to 
the water's edge, converfing with the failors and fidier- 
roen upon the fuhjtct. They at firft could not be per- 
fuaded of the reality of the appearance ; but they foon 
became fo thoioughly convinced, by the cliffs gradually 
appearing more elevated, and approaching nearer, as it 
were, that they pointed out and named to me the dif- 
ferent places they had been accuftomed to vifit ; fuch 
as the Bay," the Old Head or Man, the Windmill, Sec. 
fraflcd, reflected, inflected, and deflated, at different at Boulogne; St Vallery, and other placet on the coaft 
Tlu» property Mows the fame law that of ficardy ; which they aftcward. continued wLen 

they 
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they viewed them through their telefcopes. 
obfervation* were, that the placet appealed at 
if I hey were failing, at a fmall diftacce, into the har- 
bours. " 

'I he writer of thia extraft was W. Latham, Efq; 
1* R, S. and A.S. who adds, that the day was ex- 
tremely h>t. that it wat high water at Haftingi ahout 
two o'clock P M. and that not a breath of wind wa« 
ftirring the whole day. 

RhGIS (Peter Sylvain), a French philofopher, and 
great ptopagator of Cartefianifm, waa born in Agenoit 
,163*1 He cultivated the language* and philofophy un- 
der thi. Jefuit* at Cuhors, and afterwards divinity in the 
univciiity of that town being defigtied for the church. 
He mide fo uncommon a progrefs that at the end of 
four years he was offered a docWt degree without the 
ufual charges ; but he did not think it becume him to 
acctpt of it till he had (luditd alfo in the fiorhonnc at 
Paris. He went thither, but was f>>on difguftcd with 
theology ; and as the philofophy of l)es Cartes brgan 
at that time to make a noifc through the lecture* of 
Rohauh, he conceived a tallc for it, and gave himklf 
up entirely to it- lie frequented ihefe left ures ; and 
becoming an adept, went to Touloufe in 1665, and 
read lectures in it himfelf. Having fine parts, a el-ar 
and fluent manner, and a happy way of making birr fclf 
underfiood, he drew all fort* of people; the rnagillratcr, 
the learned, the ecclefi.iftics, and the very women, who 
Dow all affected to abjure the ancient philofophy. In 
1 680 he returned to Paris; where the concouife about 
him was fuch, chat the fticklcrs for Periparcticifm be- 
gan to be alarmed. They applied to the archbifhop of 
Paris, who thought it expedient, in the name of the 
king, to put a flop to the leftures ; which accordingly 
were discontinued for feveral months. The whole life 
of Regis waa fpent in propagating the new philofophy. 
In 1690 he publilhed a formal fyflem of it, containing 
logic, metaphyfics, phyfica, and morals, in 3 vol* jlo, 
and written in French. It was reprinted the year after 



[ 397 1 R E I 

Their nitude, in the ccnfiellation Leo ; called alfo, from in 
fituation, dr Lnnli, or t!se l.ion't Htart ; by the A-' 
ribs, AU'iitor ; and by the Cl.uldeans, Kcllelani, or 
Karhtlice'itt ; trorn an opinion u its influencing the af» 
fairs of the heavens. 

RE1D (Thomas. D. F>.), fo well known to the 
public by Lis no'al and metaphyseal writinrr, wan tl e 
fon of the Kev Lewis Reid, miiJfter of the paiiflt < f 
Strachrn. in the county of Kincardine, North Britain. 
His rro:l cr was the daughter of David Gregory, E(q; 
of Kinsrdie, cf whom f-jme account has been given in 
this Suf f't mini, anr 4 lifter to David. James, and Chulcn 
Gregones, who were at the fame tiir.e protef'ors of 
aflronomy, or mfcthematict, in the univi rfitict of Ox- 
ford, Edinburgh, ard St Andrews. 

Ke was born at U.e parfonage houfe of StridiM in 
April 1 7 1 c, ant! received the ludtmcsta of b»cdoct> 
t:on at the pariih fchoo] cf Jvncard.Y.e <>nirl. At that 
period the parochial Ichools of Scotland were very f>i- 
perior to whet they are row ; and young mm went 
from th< m to the «il.i<fcrtity well furniftcd with philo- 
logical learning, 'i he progrefs of young Kei" rr t t 
have been rapid ; for he was rcn.ovcd from fchool to 
the Marifchal College, Aberdeen, when not more than 
twelve \ears of age ; and we have new heard th*t he 
was admitted into the univofity before he WM qualified' 
to ptoht by the lectures of the p'r.f. (Tors. On the con- 
trary, he foon eiifplaycd the genius of his moihcr'n U- 
mily, and fhoue confpicuous among the Undents of ma- 
thematic* in a college w here that science haj been at all 
times cultivated with aidour and fnccefl 

After the ufual courfe of four years employed in the 
fludy of Latin, Greek, Mathematics, and Philofnpbjr,, 
he probably took his degree of M. A which at that 
period, and for a long time fubfequent to, it, was the 
univeifal practice ra the univerfuy of Aberdeen, and 
then commenced the fludy ot theology. In due time 
he waa hctnftd to preach the gofpel according to the 
forms of the church of Scotland ; but continued to rc- 



RtVJ. 



at Amflerdam, with the addition of a difcourfc upon fide for fotne years in Aberdeen, cultivating hirfavnuMc 
ancient and modern philofophy. He wrote- afterwards fcicncc, mathematre*. 



feveral pieces in defence of his fyfteni ; in which he had 
difputct with M. Huet, Du Hamel, Malehrauche, and 
others. His works, though abounding with ingenuity 
and learning, have been difregardrd, in confequence of 
the great difcovcries and advancement in philofophic 
knowledge that have been fince made. He died in 1 74.7. 
He had been chofen member of the academy of science* 
in 1699 • 

REGULAR body, called alfo Platonic fivfy, is a 
body or folid comprehended by like, equal, and regular 
plane figure*, and whofc folid angles are all equal. 

The plane figures by which the (olid it. contained 
arc the faces ot the folid ; and the fi.^cs of the plane 
figure* are the edges, or linear fide* of the folid. 

There are only hvc regular folids, viz. 

The tetrahedron, or regular triangular pyramid, ha- 
ving four triangular facet; 

The hexahedron, or cube, having fix fquarc faces ; 

The octahedron, having eight triangular faces ; 

The dodecahedron, having twelve pentagonal faces ; 

The icofahedron, having twenty triangular facet. 

Bcftdet ihefe five, there can be no other regular bo- 
dies in nature, tree Platonic BoJj, Suppl. 

JLEGULUS, in aflronomy,. a ftar of the fi# mag- 



The mathematical chair in Marifchal College trao- 
thcu filled by Mr John Stuart, a man of great eminence 
in hi* profcilion ; but who, like many other profound 
mathematicians; was not haj?p\ in hi* rrode of commu- 
nicating feience, at lcaft to the duller part of his pupil*. 
Mr Rod bceafionally read lecti.tes for the piWcBM ; 
and a friend of our'r, by no mean, dull, has often hten 
heard to cxprefs great fatisfactiou that Mr Stuart w.i» 
kept a whole winter from -he schools, when he was a 
Undent, and that the cl.ift was taught by Mr Rcid. 
" Had it not been for this circumstance ( laid he) I 
fliould never have undcrfleMxl more of mathematics timi 
the- first fix books of Euclid's elements ; but Mr Rsid 
had the faculty of making every thing intcll : gible t.> 
the fludcrts which he clcatly apprehended himiclt." 

lie could not, however, fpend his life in the ftudy 
of mathematics, and in reading barren lectures for other 
men. He harl been educated tor the church ; and it 
wat in the church only that he had the profpeef of 
gaining a livelihood. He wat accordingly prefented, 
we know not in what year, to the church of jYrw 
Matter in A bet deer, ft ire, at a time when the good 
people of Scotland weve very far trom beiiig reconciled 
to the righu of patronage > aud the confequence wat, 

thai 
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Rrid. that hit fettlemcnt met with much popular oppofitiun. 
Even a little iict took piece in the church at hi* ot<Ji- 
aation i but he foon gained the jfoctiors of hi* flock 
by hitgeud fenfe, hi* acknowledged worth, and his un- 
wearied attention to all their want*, which he was ever 
ready to relieve to the utmofl extent of hit abilities. So 
deeply rooted indeed \va* their rcgarj for him at la(t, 
that, though it i* now almoft half a century fmee hia 
relation to the parifh of New Macliar reafed, his me- 
mory continues to be revered in that oariih even at the 
prefent day ; and the following anecdote evince* tliat it 
it not revered without reafon. 

A man who, from being in decent circumftances, and 
a member of the kirk fellion (See PatsBYTEaiAtis, 
Encycl ), when Dr Rcid was minuter, bad become, in 
h > old nge, poor and infirm, ohfeived to the then mi- 
nifttr cf the parifh, that if he were able to go to Giaf 
gow, and make his cafe known to his old friend and 
pallor, he was fure that he would get fomething done 
for him. This obfervation was reported to the Doctor, 
who iuftantly recollected the man, though, in all pro- 
bability, he bad not thought of him for thirty yearn; 
and he fettled upon him an annual penfion of tea 
pound*, which was punctually paid as long as they both 
lived. The pride of fcience had not from the mind of 
this great man eradicated the amiable fympathies of 
humanity, nor had hit philofophic fame made him over- 
look the unafpiring duties of the Chrifthn pallor. 

In the year 1751, about the beginning of the feffion 
or annual term, one of the profeflbrt of philofophy in 
King's College, Aberdeen, died ; and hi* death being 
unexpected, prefented to the other member* of that 
learned body fome difficulty m carrying on the ufual 
couri'e of education for that year. At this our leaders 
will not be furpiifed, when they reflect on the mode in 
which fcience waa taught in thai univcrfity . for he who 
could with propriety be placed in the vacant chair, mutt 
have been qualified, without much previous preparation, 
to read lecttues-on Logic, Ontology. Pneumatics, 
Mokals, Politics, Mathematics, and Natural 
Philosophy (See Gerard, in this Suppl.). In fuch 
■ place a* Abetdeen, it is hardly to be fuppofrd that 
there was a finale man unemployed, fb completely ma 
, ftcr of all thefe branches of fcience, as to take up the 
clafe where it was dropt by the deccalcd piofrffor, and 
carry it fucceftfully through that fcience, whatever it 
ight be, in which, at hi* death, he chanced to be lec- 
ig. It occuncd, however, to the prit ripal, and 
: of the profeflbrs, that the miniftcrof New Machar 
1 fully equal to the talk ; and the hue Dr John Gre- 
gory, tnen profefibr of medicine, and the Rev. Dr 
Macleod, the prefent fubpriiicipal ot KiYg'* College, 
were deputed to vifit Mr Rcid, and lequefl hi* imme- 
diate acceptance of the vacant profeflorlhio. He yield- 
ed to the tcqueft not without tome hefitition, and was 
admitted ptoftffor of philofophy on the a 2d ot No- 
, vcmbcr. 

He was now in the very fituation for which N.'turc 
, (itemed to hare intended him. He had not only an 
opportunity, but it was hi* duty to cultivate the fc. tr.ee 
to which his attachment w»» fo thong j ;:i,d the fiutie* 
of his office made him turn hit KiaiUiM siore clofcly 
than he had hitherto done to 2r.otb.-1 (ik-ncc, in which 
he wa* detlined to make a route conljiicuous <'gure than 
be ever made wo in his fai 



It was during his prefeflbrfhip in the univeif ?r of 
ALerdeen that he wiotc his " KflVy on QwHttity," 



which was publiflhrd in the ; 5th volume of the Philo- 
fophical Tranfaftii n», and is perhaps the fineft fped- 
rotn of metaphyfeal mathrmatics, if we may ufe tuck 
an espreffion, tliat ia extant in our own or in any other 
language (See Quantity, Eatyel.). It was during 
the fame period that he publifhcd his " Inquiry into 
ihe Human Mind on the Principles of Common Senfe ;** 
a work of unquestionable merit, which has contributed 
more than any other work whatever to give a rational 
turn to metaphyseal (peculations. It was about ihu 
period that the degree of D. D. was confer red upon 
him by his mother college. 

The well earned fame of Dr Reid attracted the at- 
tention of the univerttty of Glsfgow to him at the fit- 
tctt perfon to fucceed the celebrated Dr Adam Smith ; 
and he was admitted profeflbr of moral philofophy ta 
that univerfity on the nth of June 1764. There hit 
attention waa not diftracted by a multitude of fcience*, 
which it was hit duty to teach ; and he bad Icifure to 
improve hi* metaphyseal fyftem, though he continued 
through life to amufc himfelf occafionally with mathe- 
matical t pi eolation*. 

In the year 1771 appeared, in Lord Karnes's 
" Sketchc* of the Hiftoty of Man, a brief Account of 
Ariftotle's Logic; with remaiks by Dr Reid." h 
would feem that be had entered upon this tr.fk rather 
reluctantly, and merely in compliance with the felicita- 
tions of hia friend, the author of the Sketches. " In 
attempting (fayt he) to give fome account of the ana- 
lytic*, and of the topics of Ariftotle, ingenuity requires 
me to corsfels, that though I have often purpofed to 
read the whole with ctre, and to undcrtland what is in- 
telligible, yet my courage and patience always failed 
before I had done. Why (hould I throw away fo much 
time and painful attention upon a thing of fo little ui'e? 
If I had lived in tbofe ages when the knowledge of 
Arittotle't Otganon intitled a man to the highefl rank 
in philofophy, ambition might have induced me to em- 
ploy upon it f me years of painful ftudy : and left, I 
conceive, would not be fufficient. Such reflection* ai 
thefe always got the better of my resolution, when the 
tint ardour began to cool. All I can fay it, that I 
have read fome parts of the different books with care, 
fome fjightly, and fome perhaps not at all. I have 
glanced over the whole often ; and when any thing at- 
ttacied my attention, have dipped into it till my appe- 
tite was fatitned." 

Notwitlittanding this mode ft acknowledgment, we 
are not fure that any one of Dr Reid'* publications 
doct him greater honour than his very pcrfp icnotw view 
of thi* ftiipcnc'ous fy ttem. Having ourfelves occiiioo- 
ally looked into the writings of Ariilotle, we (hould 
not htfitate to lay, that it h by much the beft analytis 
of thtfe writi: gs that we have anywhere met with, even 
though we could not corroborate our own opinion by 
that of other men much nvire convcrfant than we are 
with the oracular language of the .^tagyritc. But 
when it it known that the late Dr Doigof Stirling, to 
whom f>retk wa* as familiar a* hi* mother tongue* ar«! 
an equally learned Doctor of Oxford, who bis been 
reading Anitotle ever (ince he was fourteen yean ot" 
age, agreed in ooinion, that a more accurate view of his 
logic could not be given in the fame couipat* thin had 

been 
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Reil. bee n given by TV Reid, we may furcly affirm, with fome 
' — ir— degree of confidence, that this fmall work adds much 
to the fame of our celebrated countrymsn 

Though Dr Rrid'i health continued good, and hi) 
mental faculties unimpaired, till a very fhort time before 
his death, he ceafed for fome years to read ledurcs ftom 
hi* profcflorial chair, employing that time in prepara- 
tions for eternity, and in fitting his ledure* for the 
prtfi. Thefe were puMifhcd in two v.ilnme* 4to: the 
the hrft in 1 78 j. under the title of " EfTav>on the In 
te'ltcttrl Power* of Mm," dedicated to his f<itnd» D- 
Gtcgoryand ProfefTbr Stewart, both of the univcrfity of 
Edinburgh ; and the (econd in 17X8, tinder the title of 
•' EflV.ys on the Adive Power* of Man," without any 
dedication ot preface. He continued to enjoy the 
fame acquired by this? work, as well as the afLdion of 
his friends snd the reverence of the public, for eight 
years, dying at Glafgow in the end of September, or 
the bfginring of Odober 1796, in the 87th year of 
his age. He had been rrarricd, and he lift behind him 
one daughter. 

To do jtiftice to the bi ^raphy of fuch a man as 
this, we fhouH here attempt to draw his intellectual 
charader, and to appreciate the merits of his works ; 
but to perform this talk in a manner at all worthy of 
him, or we h ipe of ourfclves, would n quire more room 
than our limits permit u* to allot to any article of the 
kmd; and our aider* will be plcafcd to learn, that they 
may confidently cxped au account of his life, with a 
critique on his wo'ks, by a man better qualified to do 
juftice to both, than the writer of this fhort (ketch pre- 
tends to be. His works are in the hands of the fpe- 
cubtivc public; and by that public will be duly valued, at 
long as found f-nfe (hall be preferred to irnpiotia jsrgon. 
How long that may be, God only kitm*» ; but if any 
thing ran guard the mind* of our youth agninik 'hat 
f jphiiry of >vhich the objt.fl is to attribute red agency 
to material fluids, and to reprefent the el dive attrac- 
tions of chrmiftrv a« oerfedly fimilar to humm voli- 
tions it will be the unbhfT.-d Undy of Dr Reid's " Ef- 
favs on the Intellectual and A dive Powers of Man." 
They will there tind metaphyfics d:velted of myllcry, 
»nd the profoundefl fpeculations rendered intelligible 
bv the conitant ufe of words in one determined fenfe. 
We think, indeed, that in this conli'ls the Dador's 
caief merit ; for, except when treating of nut notions 
of power, he feems not to have added much to what 
certainly may be found in the writings of Locke. 

Let not our readers fuppofe, thst by this obfervatioti 
«• wifh to dctrad in the fmallelt degree from our au- 
thor'* fame, or to leflen him by comparifiii with the 
Englifh philofopher. If on mete topics of fpreulative 
fcience, he appears to in to have thought as Locke 
thought.it is on the otheT hand certain, that thj greater 
part of Locke's dodriacs may be gleaned from the logical 
a-d metaphyCcil writings of Bacon, Hobbcs, and Dr* 
Carte*. Nor need this furprife any one ; for he who 
refltds a moment on the fubjed, mud pciceive that 
fuch a coincidence of thought in metaphyseal fcience 
is among men of eminence almoft inevitable. Of mind 
and it* power*— the fubjed of that fcience — *c neither 
know, nor can know any thing, but by patiently at- 
tending to the operation* of our own mtnd>, when 



attention, and does not labour under the bia* of fome 
prejudice, muft view thefe operations in the fame way. 
The great fuperiority of Dr Reid ovrr his pre JecefTort, 
in this depattment of fcience, appears to have been this, 
that he apprehended the opctations of hi* own mind 
with a dearrjef-i, which gave to his language a precision 
and pc fpieuify which the language of Locke certainly 
dots not poiTefs 

In the EfTay on the Human Und tflirtding, the term 
idea f.unetimcs fignifics a material fuhllancc, fometimet 
the qualities of that fut'flanrc, fometimet the conccp- 
t'on of thefe cuilitics fom< times the r>ower or faculty 
of the mind by which we conceive a thing, fometime* a 
perception of fenfe. ?nd fometime* an irttlltdtial no- 
tion. Hence the ambiguity of terma which run, thro' 
the whole of that immortal work, his furnilhed both 
the author's friends and Ins etirmic3 with a-i opportu- 
nity of attributing to him peruici >u» dodriies. whi :h 
we are perfuaded he did not mairtain, and which, we 
think, a patient annlyfis of the efljy mull convince evert 
man that he did not maintain. From this ambiguity 
the writings of Dr Reid a-e perfectly free. His doc- 
trine*, whether well or ill-founded, can never be mifun- 
derllood by him who is ous to undedland them ; 
ani he who knows how much perfpicuity of ftyle de- 
pends upon accuracy of thinking, will not deem uj ene- 
mies to his fame for having faid that his chief merit 
con lilts in the precilion of hit language. 

He has been much cenfured by fomc, and much ap- 
p'aiuLd by others, for introducing the phrafe common 
J't»fe into fpectrlative philofophy, at the proper name of 
that faculty of the mind by which wc apprehend firft 
truths ; but he is on this account entitled neither to 
praife nor to cenfuie. He adopted the phrafe from 
others ; and has proved, by the mod unexceptionable 
authorities, both ancient and modern, that it may with 
great propriety be ufed at he has ufed it. Whether 
the adopting of it into works of fcienci was Decenary. 
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fee, hear, feel, think, reafou, ant 



in. 



guity. 

Candour obliges in to acknowledge, that lie has ad- 
vanced fome dotinncs which we cannot admit a; trur 
Though not in general psrtial to Locke, he lias adopt- 
ed his notions refpcdnig oar power of abllractiorr, with 
hardly any other variation than the fubft.it u ting of the 
term cotueptioM for Locke's favourite phtafc »/..//. He 
has likewifetndeavourtd to prove, tha: we may d ftind- 
ly conceive what cannot poftib!y exitl. Thifr nutlake?, 
fot fuch they appear to us, wc have pointed out elfe- 
where (See Ms ta?hyli. s. Part L Chap iii. and t"v. 
Encyc!.); but they arc infinitely more than co-jnterba- 
Isnccd by hi< clear, accurate, and fat is factory difq-itfiti mi 
on our notions of active power- Had Dr Rtid never 
written a fetitence but the cflay which treats of this de. 
licitc and important fubjed, he would have been en- 
titled to a place in the very firft rank of ufeful men. 
phyfieint ; for, picvious to the appearance of hi* works, 
wo hid nothing written rdiredly on pvvjcr hot contra- 
dictory and unintelligible jargon. VVe recommend the 
fcrrious pcrufal of this titsy, the firft in his fecoud to- 
lume, to fuch of our teide-s *■> fancy that they d flinift- 



obvious, that every man who is capable of fudi paticut 



d it is Ij conceive the powers of chemical agents, ind that 



tell'gencc aad volition may refult from any mechanical 

otgauiiitioa, 
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j •<>■ n iicyst, rector o: trie college ot wouenbuttci, who "™ M 
was alio a learned man, and publifhed various works*. o_V 
REMONSTRANTS, in church hitiory, a tide TIT 
given to the Axmikians (See that article, E^-j;!.) by » -< 



R E I [ 400 ] REP 

organization, or any combination whatever of matter Thi» John James Reifke inufl rot be confounded with Rw*. 

' and motion. J''l>" R"jit< rcdor of the college of Wolienbiittc!, who ,,nlM 
RE1SKE (Jrhn James), a mod profound fcholar 
and fagacious cntic, was bom in 1706 at a fnull town 
©f the duchy of Anhalt. After ftruggling with fome 

difficulties in hi* fchool education, in which, however, reafen of the remooftrar.ee which, in 1610, they u'ad'e* ** 

he, by petfcvcraucc, obtained coiiliderablc advantages, to the states of Holland, againft the lenience ofthc^ 1 ** 

he went, in 17^3, to Lcipfic ; where he continued, for fynod ot Dort, which condemned them at heretic*, 

the fake of ftudy, five ycar«. Here be accompliihcd Epilcopius and Grotiut were at the head of the Rc- 

himfelf in Arabic, and trantlated and pubhfhcd a b<«ik uumjlramti, whofe principle* were firft openly patron- 

from that language. In order to prol'ecutc hi* ftudy ifed in England by Archbifrop Laud. In Holland, 

Of Arabic with greater effecl, he travelled on foot, and the patron* of Calvinifm pitiented an addrefs in oppi- 

with many difftcultieB, to Lcyden. Here he wan em- filion to the remonltrancc of the Armiiiians, and called 

ployed in arranging the Arabic manufcripU, for which, it a couoter-rrmonllrance. Hence the Dutch Calvin, 

however, he received a verv fcaiity compensation ; and 'It* were termed L .tinier r'mtmjir-.mit, Much contro- 

hcre alio he tranOated fiotn the German and French, verfy wa» carried on by thole rival fcrh, which, on the 

into Li tin, various rtTay* fent hitn by Dorvillc, whom hd'-' of the Cllviuitts, W4S extremely ill heral. 
he had vifitcd in hil journey, and who afterwards in- RE MORA, o- Sv. vivci Fish, a (pecies nf Eche- 

letted thefe papers in the MifceSamu Cril'ua. Dorv.lie Htu (See Smyth}, M. Vatlhnt foiuid, i^x>n different 

was fo well plcifid with hi" Ikill and ddigence. that he psrfs of \t'i rno-mous rvry (See K.*ja 111 this 

rmoloycd him in tr.ort important concern*. At his dc. abotit twenty fmal! tucking hth, or rtmorat, 'aliened fo 

fire, Reifke tranflated the whole of the Chariton from finrJy, that they did not drop r,fV when he was hoitted 

the Greek, an J the Geography of Abulfeda from the on board. Some naturaliils have faid, that the head of 

At ibiY, into Latin. At I.eyden he continued for the the fucking tiih is vifcou* on the lower part, and fur- 

fp-.cc of eight year*; where a ftorm of jealoofy and ca- nifhed with rough points fimilar to the teeth of a 61e ; 

htmuy, excited aguaS him by the younger IJurman, ti- ai.d, accoriing to them, it is by means of thefe two 

call) induced him to charge hi* reliJeoce Thi* waa qualities, its roiiglmefs and vifcofsty, that it is enabled 

principally owing to the freedom he ufed with trlpcA to adhere to other fifh 

to the edition of Pctronius, edited by the younger Hur- " Figure to yourfclf (fiy* one of them) a row of 

m*n ut Leydcn; however, before he quitted it, he took nineteen fharp edged and dentated lamina-, placed crofi- 

thc degree of doctor of phyfic, which was given him in wife, and ilTuin^ immediately from the r:m ot the lower 



a manner which did him the higheft honour. He then 
vif.ted different part* of Germany, till he at length fet- 
tled 2t Leipfic a fecond time. Here, for twelve year*, 
notwithstanding be was made profeffor of Arabic, he 



jaw, and you will have a ^ult idea of the part with which 
the remora makes it fell' tad." 

This defctiption (fays Vaillant) is exact at far as re- 
lates to the figure and number of the dentated laminae; 
experienced all the inconveniences of poverty, and waa but it places them on the lower part of the head, 
obliged to undergo a great deal of drudgery for book- whereas they are, in reality, on the upper. Aceoril- 
fellers, and the editors of periodical publications, to ingly, when the remora fixe* itfclf, it is ob! ; £cd to turn 
p-ocure a fubiiftencc ; at this period, in particular, the upon its back, with iti belly upward. 
J-/.7-J F.<-uJitcrum were greatly indebted to him. Amidll If the two white fifh, however, that pn;led them- 
all thefe hatdihips, however, he found opportunity to fclvts on the arm* of the ray, and fcrved him Bl p lots 
write, and t> publifri, his Anima.hrrfwntt in Audsret be of the remora fpecie*, as he is inclined to thii.k, the 
Gwos, in five volume*; a work of extraordinary Icai 11- laminx by which that variety adhere* to other tithes 
ing and merit. In 1 7 ;8, by the death of rialtaufittS, be mutt be on the lower part of the body, lince the two 

pilot* continued in their natu-al patition, and had no 
occalion to turn over to fix ihemfclvcs 



lined a dtuation at once honourable and luciative, 
which phced him above wan'. a:id enabled him to fol- 
low his favourite purtuin at cafe. He was maJe rec- 
tor of thf academy at Leiptlr, in which office he con. 



tinned till the time of his death. In 1 764, he mir 
ried Erncfttm Chriftmi Mul'cr, a woman of wonderful 
attainment*, whofe knowledge- waa hardly inferior to 
his own, and particularly in Greek literature. She af- 
tilled him in all his litctaiy labour*, and especially in 
his immortal work ot the " Edition e>f the (ireek Ora- 
tors. Thus, in the manner molt grateful to himfelf, 
Rciflcc confumed the remainder ot his life, which con- 
tinued till 1774, when he died poil ifed of tlit highell 
teputation. The number of works which he liiperin- 
tended and pubhlhed is very great ; but it will be fuf- 
ficient to name thole which are moft fought af'er and 
clttrmcd. Thefe are, the " Remaiks upon Greek Au- 
thors," bef>re mentioned. An " Edition of the Greek 
Orateus," in la vol* Svo, which was tinifheil b) I,,* wi- 
dow. M Diunyfiuii Halicarnaffcnfis," in 7 vols. " Pin* 
UrcVl Work*," in 9 vols. " 'l'heocritus, &c. 5cc" 



. -t their pot>. 
REl'ETEND, in arithmetic, denotes that part ot, 
an iririnitc decimal fra&ion, whsen i» coatilinalh re- 
peated ud infinitum. Thin in the number* 21 J 1 3 t ? 
&c. die figures 13 are the tepclcnd, and marked tfcttj 

'3- 

REPUBLICANS, the name given by Vaillant, 
with fome propnety, to a kind of bird* which wete ob- 
fcrved in South Africa, both by him and Pateifon, to 
inhabit apparently the fame enormous net. Cutting 
or:e of thefc nods in piece* with a batchct, he percei- 
ved that the principal and fundamental piece confided 
of a mafs of lining coarfe- graf* (called by the Hotten- 
tots Itjhmm'i graft), without any mixture, but fo 
compact and firmly knit together as to be impenetrable 
to the rain. This nucleus is the commencement of the 
liruc'ture ; and each bird build* and applies to it its par., 
ticular neft. But thefe ceil* arc formed only beneath 
and around the tnafs ; the upper furfacc remains void, 
without, however, being uicUCi ; for, a* it has a pro- > 

jetting 
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